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MINERAL  RESOURCES  OF  THE  UNITED  STATES  FOR 

190T-PART  I. 


INTRODUCTION. 

CHARACTER  AND  SCOPE  OF  REPORT. 

The  arrangement  and  scope  of  this  report  are  practically  the  same 
as  in  the  twenty-three  preceding  reports  of  the  series  Mineral 
Resources  of  the  United  States.  Each  report  records  the  develop- 
ment of  the  mineral  industries  of  the  United  States  since  the  time 
covered  by  the  preceding  number  of  the  series;  the  reports  should 
therefore  be  consulted  together.  Each  chapter  is  a  census  of  the 
productive  features  of  the  industry  under  discussion.  The  statistics 
of  the  imports  and  exports  of  minerals,  which  form  an  essential  part 
of  the  volume,  are  oDtained  through  the  courtesy  of  the  Chier  of 
the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor. 

The  summary  gives  the  principal  statistical  information  recorded 
in  this  report. 

In  presenting  these  statistics  all  unnecessary  duplication  has  been 
avoided.  The  coke  product,  for  example,  discussed  in  the  following 
pages  and  amounting  to  40,779,564  short  tons,  valued  at  $111,539,126, 
is  excluded  from  the  tabular  statement,  as  the  quantity  and  value  of 
the  coal  used  in  its  manufacture  are  included  in  the  statistics  of  coal 
production.  Similarly,  white  lead,  red  lead,  litharge,  and  orange 
mineral,  whose  average  aggregate  value  for  the  last  ten  years  has 
exceeded  $15,000,000,  are  not  given  in  the  table,  the  base  from  which 
they  are  made  beine  included  m  the  output  of  pig  lead.  Zinc  oxide, 
zinc  lead,  sublimed  blue  lead,  and  sublimed  white  lead,  made  directly 
from  the  ores,  and  consequently  not  included  in  spelter  or  lead  pro- 
duction, are  tabulated.  The  production  of  pi^  iron  and  its  value  are 
given  in  the  table  as  the  best  means  of  presenting  the  statistics  of  the 
production  of  iron  in  the  first  marketable  condition,  the  output  of 
iron  ores  being  shown  in  a  footnote.  In  like  manner  the  value  of  clay 
products  is  given  as  representing  the  first  marketable  condition  of  the 
clay  resources  of  the  country.  Inflation  of  valuation  and  all  unneces- 
sary duplication  are  thus  avoided  as  far  as  practicable. 

In  accordance  with  a  change  in  the  law  (sundry  civil  appropriation 
act,  approved  May  27,  1908)  governing  the  publication  or  this  report, 
it  will  nenceforth  appear  in  two  parts,  the  first  part  containing  the 
statistics  of  the  metallic  products,  and  the  second  part  the  statistics 
of  the  nonmetallic  products  of  the  country. 

As  heretofore,  the  publication  of  this  report  has  been  anticipated  to 
a  great  extent  by  the  issue  in  advance,  in  pamphlet  form,  of  the 
several  chapters  which  compose  it. 
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SUMMARY  OF  THE  MINERAL  PRODUCTION  OF  THE 
UNITED  STATES  IN  1907. 


Compiled  by  W.  T.  Thom. 


GENERAL  REMARKS. 

The  varied  character  of  the  units  of  measurement  employed  in  the 
mineral  industry  makes  it  impossible  to  compare  the  outputs  of  the 
several  minerals,  except  in  the  value  of  the  products.  The  fibres 
given  in  the  following  summary  show  a  continuation  of  the  activity 
m  the  mineral  industries  of  the  United  States  noted  in  1900,  1901, 
1902,  and  1903,  though  the  value  of  the  output  for  1904  was  almost 
9  per  cent  less  than  that  for  1903;  the  value  m  1905  was  about  9  per 
cent  greater  than  that  for  1903. 

In  1906,  for  the  second  time,  the  total  value  of  our  mineral  pro- 
duction exceeded  the  enormous  sum  of  $1,500,000,000,  and  in  1907, 
for  the  first  time,  the  still  greater  sum  of  $2,000,000,000  was  exceeded. 

The  exact  figures  for  1907  are  $2,069,289,196,  as  compared  with 
$1,904,007,034  in  1906,  with  $1,625,135,835  in  1905,  with  $1,363,- 
072,345  in  1904,  and  with  $1,491,928,980  in  1903— a  gain  in  1907 
over  1906  of  $165,282,162,  or  8.68  per  cent;  over  1905  of  $444,153,361, 
or  27.33  per  cent;  over  1904  of  $706,216,851,  or  51.81  per  cent;  over 
1903  of  $577,360,216,  or  38.70  per  cent. 

As  heretofore,  iron  and  coal  arc  the  most  important  of  our  mineral 
products.  The  value  of  the  iron  in  1907  was  $529,958,000;  the 
value  of  the  coal  was  $614,798,898.  The  fuels  increased  from  $652,- 
398,476  m  1906  to  $787,772,482  in  1907— a  gain  of  $135,374,006,  or 
20.75  per  cent.  Anthracite  coal  showed  an  increase  in  value  of 
$31,666,362,  from  $131,917,694  in  1906  to  $163,584,056  in  1907. 
The  increase  in  value  of  the  bituminous  coal  output  over  1906  was 
$70,052,727,  from  $381,162,115  in  1906  to  $451,214,842  in  1907— a 
combined  increase  in  value  of  coal  of  $101,719,089,  or  19.83  per  cent. 

The  gain  of  $165,282,162  in  the  total  value  of  our  mineral  produc- 
tion is  due  to  gains  in  both  metallic  and  nonmetallic  products,  the 
metallic  products  showmg  an  increase  from  $886,110,856  in  1906  to 
$903,024,005  in  1907,  agam  of  $16,  913,149,  and  the  nonmetallic  prod- 
ucts showing  an  increase  from  $1,017,696,178  in  1906  to  $1,166- 
165,191  in  1907,  a  gain  of  $148,469,013.  To  these  products  should 
be  added  estimated  unspecified  products,  including  molybdenum, 
nickel,  titanium,  and  other  mineral  products,  valued  at  $100,000, 
making  a  total  mineral  production  for  1907  of  $2,069,289,196. 

METAIiS. 

Iron  and  steel. — Twenty-one  States  produced  pig  iron  in  1907,  as 
against  20  in  1906,  20  in  1905,  20  in  1904,  22  in  1^0^,  «^^'nm\^^1. 
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The  total  production  of  pig  iron  in  1907  was  25,781,361  long 
against  25,307,191  long  tons  in  1906,  22,992,380  long  tons  i 
16,497,033  long  tons  m  1904,  and  18,009,252  tons  in  190: 
production  of  1907  shows  an  increase  in  quantity  of  474,1' 
tons,  or  about  1.87  per  cent,  over  the  production  of  1906, 
increase  in  value  from  $505,700,000  to  $529,958,000,  amoun 
$24,258,000,  or  4.80  percent.  The  average  price  per  long  toi 
iron  increased  from  $19.98  in  1906  to  $20.56  in  1907.  The  i 
prices  per  long  ton  in  recent  years  have  been  as  follows:  1905, 
1904,  $14.13;  1903,  $19.12. 

Iron  ores. — The  production  of  iron  ores  in  1907  amour 
51,720,619  long  tons,  as  compared  with  47,749,728  long  tons  i 
with  42,526,133  long  tons  in  1905,  with  27,644,330  long  tons  i 
and  with  35,019,308  long  tons  in  1903.  The  value  at  the  n 
the  ore  mined  in  1907  was  $131,996,147,  as  compared  with  $1( 
106  in  1906,  and  with  $75,165,604  in  1905.  As  m  the  eight  pr 
years,  the  production  of  iron  ores  in  the  United  States  in  IS 
never  equaled  by  that  of  any  other  country. 

Manganese  ores, — The  production  of  manganese  ores  wai 
long  tons,  valued  at  $29,466,  in  1904;  4,118  long  tons,  val 
$36,214,  in  1905;  6,921  long  tons,  valued  at  $88,132,  in  19C 
5,604  long  tons,  valued  at  $63,369,  in  1907.  The  average  pi 
ton  was  $9.37  in  1904,  $8.80  in  1905,  $12.73  in  1906,  and  $1 
1907.  Manganiferous  ores,  carrying  from  20  to  40  per  cent  c 
ganese,  were  produced  to  the  extent  of  103,844  long  tons,  va 
$259,473,  as  against  41,300  long  tons,  valued  at  $122,400,  in 

Oold, — The  production  of  gold  increased  from  3,892,480 
valued   at  $80,464,700,   in    1904,    to   4,265,742   ounces,   val 
$88,180,700,  in  1905,  and  to  4,565,333  ounces,  valued  at  $94,3 
in   1906,    and   decreased   in   1907   to   4,374,827   ounces,   val 
$90,435,700,  a  loss  in  1907  of  190,506  ounces  in  quantity 
$3,938,100  in  value. 

Silver, — The  production  of  silver  increased  in  quantity 
57,682,800  ounces  in  1904  to  56,101,600  ounces  in  1905, 
56,517,900  ounces  in  1906,  and  decreased  to  56,514,700  ou 
1907 — a  loss  of  3,200  ounces.  It  increased  in  commercial  vali 
$33,456,000  in  1904  to  $34,221,976  in  1905,  and  to  $38,256 
1906,  and  decreased  to  $37,299,700  in  1907— a  loss  of  $956,70 

Copper. — The  production  of  copper  increased  from  812, »' 
pounds,  valued  at  $105,629,845,  m  1904,  to  901,907,843  j 
valued  at  $139,795,716,  in  1905,  and  to  917,805,682  pounds, 
at  $177,595,888,  in  1906,  and  decreased  in  1907  to  868,996,491 1 
valued  at  $173,799,300. 

Lead. — The  production  of  lead  in  1907  was  365,166  short  t 
against  350,153  short  tons  in  1906,  302,000  short  tons  in  1905, : 
short  tons  in  1904,  and  282,000  short  tons  in  1903.  The  v 
the  production  in  1907  was  $38,707,596,  as  compared  with  $39,1 
in  1906,  with  $28,690,000  in  1905,  with  $26,402,000  in  1904,  ai 
$23,520,000  in  1903. 

Zinc. — The  production  of  zinc  in  1907  was  223,745  short  t 
against  199,694  short  tons  in  1906,  203,849  short  tons  in  1905,  ] 
short  tons  in  1904,  and  159,219  short  tons  in  1903.  The  v 
the  zinc  production  in  1907  was  $26,401,910,  as  compare 
$24,362,668  m  1906,  with  $24,054,182  in  1905,  with  $18,670 
1904,  and  with  $16,717,995  in  1903. 


SUMMABY. 

Bauxite, — In  1907  the  production  of  bauxite  was  97,776  Ion 
valued  at  $480,330,  as  compared  with  75,332  long  tons,  val 
J  $368,311,  in  1906;  with  48,120   long   tons,  valued  at  $240,2 

;  1905;  with  47,661  long  tons,  valued  at  $235,704,  in  1904;  an 

L  48,087  long  tons,  valued  at  $171,306,  in  1903. 

)  Aluminum. — The    consumption    of   aluminimi   during    190 

r  17,211,000    pounds,    valued    at   $4,926,948,    as    against    14,^ 

5  pounds,  valued  at  $4,262,286,  in  1906;  against  11,347,000  p 

;  valued   at  $3,246,300,   in   1905,   and  8,600,000  pounds,*  vali 

$2,477,000,  in  1904. 
)  Quicksilver. — The  production  of  Quicksilver  during  1907  am 

,  to  21,567  flasks,  as  against  26,238  nasks  (of  76^  avoirdupois  ] 

,  net;  75  avoirdupois  pounds  net  after  June,  1904)  in  1906,  a 

f  pared  with  30,451  flasks  in  1905,  with  34,570  flasks  in  190^ 

35,620  flasks  in  1903.     The  value  of  the  quicksilver  produ 

1  1907    was   $828,931,    as    compared    with    $958,634    in    1906 
3                                  $1,103,120  in  1905,  with  $1,503,795  in  1904,  and  with  $1,544, 

1903.     California  reported  17,431  flasks,  as  against  20,310  flj 
3  1906,  24,635  flasks  m  1905,  29,217  flasks  in  1904,  and  30,526 

t  in  1903,  and  Texas  reported  3,686  flasks,  as  against  4,761  fli 

i  1906,  4,723-  flasks  in  1905,  5,336  flasks  in  1904,  and  5,029  flt 

r  1903.     Utah  reported  450  flasks,  as  against  1,164  flasks  in  19( 

a  Oregon  did  not  report  an^  production  against  3  flasks  in  1906 

Uhromic  iron  ore. — California  was  the  only  State  producing 
t  mite  during  1907,  the  quantity  being  290  long  tons,  valued  atl 

as  compared  with  107  long  tons,  valued  at  $1,800,  in  1906;  v 
If  long  tons,  valued  at  $375,  in  1905;  with  123  long  tons,  val 

,t  $1,845,  in  1904,  and  with  150  long  tons,  valued  at  $2,250,  in  190 

),  Molybdenum. — There  was  a  small  commercial  production  of  i 

Lt  demma  in  1907,  as  in  1906  and  1905.       The  value  of  molyb< 

)f  ores  fluctuates  very  greatly. 

Nickel. — There  was  no  production  of  metallic  nickel  repoi 
n  1907,  as  in  1906  and  1905,  only  a  small  quantity  of  nickel  and 

o  ore  being  reported  as  sold.     In  1904  the  output  was  24,000  pou: 

n  against  a  production  of  114,200  pounds  in  1903,  and  of  5,748  \ 

n  in  1902.    The  value  in  1904  was  $11,400,  as  against  $45,900  ir 

n  and  $2,701  in  1902.     The  imports  of  nickel  in  1907  were  val 

$2,243,026,  as  against  $1,902,367  in  1906,$1,962,131  in  1905,  $1,1 
•7  in  1904,  and  $1,493,889  in  1903. 

s,  Rutile. — A  small  production  of  rutile  from  Virginia  was  repo: 

d  1907. 

s,  ^*  Tungsten. — The  commercial  production  of  concentrated  tu 

^  ores  during  1907  amounted  to  1,640  short  tons,  valued  at  $890,( 

IS  against  928  short  tons,  valued  at  $348,867,  in  1906;  803  shor 

•0  valued  at  $268,676,  in  1905;  740  short  tons,  valued  at  $184,( 

)f  1904;  and  292  short  tons,  valued  at  $43,639,  in  1903. 

2  Uranium  and  vanadium. — The  production  of  uranium  and 
h                                dium  minerals  in   1907,  as  in   1906,  is  included  under  unsp 

products.     The  production  in  1905  was  valued  at  $375,  as  i 
\s  $10,600  in  1904  and  $5,625  in  1903. 

•2  Tantalum. — A  verv  small  production  of  tantalum  in  19C 

)f  reported  from  South  l)akota. 

h  Platinum. — The  production  of  platinum  from  domestic  ores  i 

n  was  357  ounces,  valued  at  $10,589,  as  compared  with  1,439  c 

valued  at  $45,189,  in  1906;  with  318  ounces,  valued  at  $5,320,  h 
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with  200  ounces,  valued  at  $4,160,  in  1904;  and  with  IK 
valued  at  $2,080,  in  1903.  The  average  price  per  ounce  for 
$29.66. 

'Antimony, — The  production  of  antimony  in  1907  was  2,( 
tons,  valued  at  $622,046,  as  compared  with  1,766  short  tons, 
$602,949,  in  1906;  with  3,240  short  tons,  valued  at  $705,787 
with  3,057  short  tons,  valued  at  $505,524,  in  1904;  and  w 
short  tons,  valued  at  $548,433,  in  1903. 

Bismuth. — No  production  of  bismuth  was  reported  in  19' 
marketed  production  of  bismuth  ore  in  1906  was  8,334  pound 
at  $12,500;  in  1905  it  was  24,405  pounds,  valued  at  $4,187;  i 
was  5,184  pounds,  valued  at  $314. 

Tin — There  was  a  very  small  production  of  metallic  tin 
Dakota  in  1907,  which,  with  concentrates  from  Alaska,  fro 
Dakota,  and  from  the  North  Carolina-South  Carolina  depo 
valued  at  $33,285,  against  $35,600  in  1906. 

Cadmium. — Cadmmm  was  produced  by  the  Grasselli  Chemi 
pany,  of  Cleveland,  Ohio,  in  1906;  no  production  was  rep< 
1907. 

FUEIiS. 

Coal. — For  the  second  time  in  the  history  of  the  United  S 
production  of  coal  in  1907  reached  a  total  of  over  400, 000, ( 
tons,  showing  an  actual  output  of  480,363,424  tons  of  2,000 
valued  at  $614,798,898.  Of^  this  total,  the  output  of  anthra 
amounted  to  76,432,421  long  tons  (equivalent  to  85,604,3 
tons)^  which,  as  compared  with  the  production  of  63,045, 
tons  m  1906,  was  an  mcrease  of  12,787,411  long  tons,  or  ov< 
cent.  The  value  of  anthracite  coal  at  the  mines  in  ] 
$163,584,056,  as  against  $131,917,694  in  1906,  $141,879,000 
$138,974,020  in  1904,  and  $152,036,448  in  1903.  The  aven 
of  the  marketed  anthracite  coal  sold  during  the  year  at  tl 
was  $2.35  per  long  ton,  as  against  $2.30  per  long  ton  in  19< 
in  1905,  $2.35  in  1904,  and  $2.50  in  1903. 

The  output  of  bituminous  coal  (which  includes  semianthrj 
all  semibituminous  and  lignite  coals)  amounted  in  1907  to  39< 
short  tons,  valued  at  $451,214,842,  as  compared  with  34^ 
short  tons,  valued  at  $381,162,115,  in  1906;  with  315,062,7 
tons,  valued  at  $334,658,294,  in  1905;  with  278,659,689  sh 
valued  at  $305,397,001,  in  1904;  and  with  282,749,348  h\v 
valued  at  $351,687,933,  in  1903.  The  increase  in  the  piodi 
bituminous  coal  in  1907  over  1906  was  therefore  51,884,2 
tons  in  quantity  and  $70,052,727  in  value.  The  average 
bituminous  coal  per  ton  at  the  mines  during  1907  was  $1.14  a 
$1.11  in  1906,  $1.06  in  1905,  $1.10  in  1904,  and  $1.24  per  ton 
the  highest  price  recorded  by  the  surv^ey. 

Colce. — The  coke  production  of  the  tJnited  States  in  190 
included  the  output,  5,607,899  short  tons,  from  3,811  retc 
product  ovens,  amounted  to  40,779,564  short  tons,  as  compa 
36,401,217  short  tons  in  1906,  \\'ith  32,231,129  short  tons 
with  23,661,106  short  tons  in  1904,  and  with  25,274,281  si 
in  1903.  The  increase  in  quantity  in  1907  from  1906  was  4 
short  tons,  or  12.02  per  cent.  Tne  total  value  was  $111,53 
against  $91,608,034  m  1906,  a  gain  of  $19,931,092,  or  abou 
cent.     The  average  price  per  ton  in  1907  was  $2.74,  agair 
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in  1906.  The  average  output  from  the  by-product  ovens  in  1907  was 
1,472  tons  per  oven,  against  an  average  of  386.8  tons  per  oven  from 
the  beehive  ovens. 

Natural  gas. — ^The  value  of  the  natural  gas  produced  in  1907  was 
$52,866,835,  as  compared  with  $46,873,932  m  1906,  with  $41,562,855 
in  1905,  with  $38,496,760  in  1904,  and  with  $35,807,860  in  1903. 

Ga^j  coke,  tar,  and  ammonia, — The  aggregate  value  of  all  the 
products  obtained  from  the  distillation  of  coal  in  gas  works  and 
retort  ovens  in  1905  was  $56,684,972,  as  against  $51,157,736  in  1904, 
and  $47,830,600  in  1903.  No  report  was  prepared  for  1906.  The 
aggregate  value  in  1907  was  $73,573,004. 

retroUum, — The  total  production  of  crude  petroleum  in  the  United 
States  in  1907  was  166,095,335  barrels,  as  against  126,493,936  barrels 
in  1906,  against  134,717,580  barrels  in  1905,  117,080,960  barrels  in 
1904,  and  100,461,337  barrels  in  1903,  an  increase  in  1907  of  39.601,399 
barrels,  or  31  per  cent,  over  theproduction  of  1906.  Among  the  note- 
worthy changes  in  production  m  1907  were  gains,  as  compared  with 
1906,  of  over  24,000,000  barrels  in  the  Mid-Continent  field,  of  about 
20,000,000  barrels  in  the  Illinois  field,  and  of  over  6,000,000  barrels 
in  California. 

The  value  of  crude  petroleum  produced  during  1907  was  $120,106,- 
749,  or  72.3  cents  per  barrel,  as  against  $92,444,735,  or  73.1  cents 
per  barrel,  in  1906;  against  $84,157,399,  or  62.47  cents  per  barrel, 
m  1905;  against  $101,175,455,  or  86.41  cents  per  barrel,  in  1904;  ana 
against  $94,694,050,  or  94.26  cents  per  barrel,  in  1903. 

STRUCTURAL  MATERIALS, 

Cement. — ^The  total  production  of  hydraulic  cement  in  the  United 
States  in  1907  was  52,230,342  barrels,  valued  at  $55,903,851,  as  com- 
pared with  51,000,445  barrels,  valued  at  $55,302,277,  in  1906;  with 
40,102,308  barrels,  valued  at  $35,931,533,  in  1905;  with  31,675,257 
barrels.  Valued  at  $26,031,920,  in  1904;  and  with  29,899,140  barrels, 
valued  at  $31,931,341,  in  1903.  The  Portland  cement  production 
in  1907  was  48,785,390  barrels,  valued  at  $53,992,551,  as  compared 
with  46,463,424  barrels,  valued  at  $52,466,186,  in  1906;  with  35,246,- 
812  barrels,  valued  at  $33,245,867,  in  1905;  with  26,505,881  barrels, 
valued  at  $23,355,119,  in  1904;  and  with  22,342,973  barrels,  valued 
at  $27,713,319,  in  1903 — an  increase  in  quantity  in  1907,  as  com- 

¥ared  with  1906,  of  2,321,966  barrels,  and  in  value  of  $1,526,365. 
he  production  of  natural  cement  in  1907  was  2,887,700  barrels,  val- 
ued at  $1,467,302,  as  compared  with  4,055,797  barrels,  valued  at 
$2,423,170,  in  1906;  with  4,473,049  barrels,  valued  at  $2,413,052,  in 
1905;  with  4,866,331  barrels,  valued  at  $2,450,150,  in  1904;  and 
with  7,030,271  barrels,  valued  at  $3,675,520,  in  1903 — a  decrease  in 
1907  of  about  29  per  cent  in  quantity  and  of  about  39  per  cent  in 
value.  The  production  of  puzzolan  cement  in  1907  amounted  to 
557,252  barrels,  valued  at  $443,998,  as  against  481,224  barrels,  val- 
ued at  $412,921,  in  1906;  against  382,447  barrels,  valued  at  $272,614, 
in  1905;  303,045  barrels,  valued  at  $226,651,  in  1904;  and  525,896 
barrels,  valued  at  $542,502,  in  1903. 

Clay  products. — The  value  of  all  clay  products  in  1907,  as  reported 
to  this  office,  was  $158,942,369,  as  against  $161,032,722  in  1906, 
$149,697,188  in  1905,  $131,023,248  in  1904,  and  $131,062,421  in  190^. 
The  brick  and  tile  products  in  1907  were  valued  a\,%Vi%,l^^?>^^,  v^ 
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against  $129,591,838  in  1906,  $121,778,294  in  1905,  $105,864,9 
1904,  and  $105,626,369  in  1903.  The  pottery  products  were  v 
in  1907  at  $30,143,474,  as  against  $31,440,884  in  1906,  $27,91 
in  1905,  $25,158,270  in  1904,  and  $25,436,052  in  1903. 

The  commercial  production  of  clay  mined  and  sold  in  19C 
those  not  manufactiuing  the  clay  themselves  was  valued  at  $3,44^ 
as  against  $3,245,256  in  1906,  $2,768,006  in  1905,  $2,320,162  in 
and  $2,594,042  in  1903. 

Imne. — The    production   of    lime    in    1907    was    3,084,799 
tons,  valued  at  $12,640,512,  as  against  3,198,087  short  tons,  v 
at  $12,480,653   in   1906;    against   2,984,100    short   tons,  value 
$10,941,680,  in  1905,  and  agamst  2,707,809  short  tons,  valu( 
$9,951,456,  in  1904.     The  average  price  per  short  ton  was  $3. 

1906  and  $4.10  in  1907. 

Sand-lime  brick. — The  production  of  sand-lime  brick  in  1901 
valued  at  $1,225,769,  as  against  $1,170,005  m  1906,  $972,064  in 
$463,128  in  1904,  and  $155,040  in  1903. 

Slate. — The  production  of  slate  in  1907  was  valued  at  $6,0 H 
as  against  $5,668,346  in  1906,  $5,496,207  in  1905,  $5,617,195  in 
and  $6,256,885  in  1903. 

Stone. — The  value  of  all  kinds  of  stone  produced  in  the  U 
States   during   1907   amounted   to  $71,105,805,   as   compared 
$66,378,794  m  1906,  with  $63,798,748  in  1905,  with  $58,765,7 
1904,  and  with  $57,433,141  in  1993. 

Included  under  stone  is  the  limestone  used  for  fluxing  in 
furnaces,  which  in  1907  was  17,1 19,297  long  tons,  valued  at  $9,14- 
as  compared  with  16,077,202  long  tons,  valued  at  $7,612,692,  in 
with  15,387,891  long  tons,  valued  at  $7,004,265,  in  1905 
10,657,038  long  tons,  valued  at  $4,702,768,  in  1904;  an( 
12,029,719  long  tons,  valued  at  $5,423,732,  in  1903. 

ABRASIVE  MATERIALS. 

Artificial  abrasives. — The  total  production  of  artificial  abra 

1907  amounted  to  14,632,000  pounds,  valued  at  $1,027,246. 
Alundum  or  artificial  corundum. — The  production  of  alun' 

the  Norton  Emery  Wheel  Company  amounted  in  1906  to  ^ 
pounds,  valued  at  $282,720,  an  average  of  6  cents  per  pounc 
pared   with   3,612,000    pounds    manufactured    in    1905,    ^ 
$252,840,  an  average  of  7  cents  per  pound,  and  with  4,020,0( 
manufactured  in  1904. 

Carborundum. — The    production    of    carborundum    in 
6,225,300  pounds,  as   against  5,596,000   pounds   in   190.' 
pounds  in  1904,  4,759,890  pounds  in  1903,  and  3,741, 50C 
1902.     The  value  of  the  carborundum  varies  from  7  to 
pound. 

Corundum  and  emery. — The  combined  production  of  cc 
emery  in  1907  amounted  to  1,069  short  tons,  valued  a 
against  1,160  short  tons,  valued  at  $44,310,  in  1906;  2,12 
valued  at  $61,464,  in  1905;  1,916  short  tons,  valued  p 
1904;  2,542  short  tons,  valued  at  $64,102,  in  1903;  ar 
tons,  valued  at  $104,605,  in  1902. 

Crushed  steel. — The  production  of  crushed  steel  in  19< 
pounds,  as  against  612.000  pounds  in  1905,  790,000  p. 
755,000  pounds  in  1903,  and  735,000  pounds  in  1902. 
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Abrasive  quartz  and  feldspar, — In  1907  the  production  of  abrasive 
quartz  and  feldspar  amounted  to  17,435  short  tons,  valued  at  $126,582, 
as  against  24,082  short  tons,  valued  at  $121,671,  in  1906;  against 
19,039  short  tons,  valued  at  $88,118,  in  1905;  against  31,940  short 
tons,  valued  at  $74,850,  in  1904;  and  8,938  short  tons,  valued  at 
$76,908,  in  1903. 

Garnet — ^The  production  of  abrasive  garnet  in  the  United  States 
during  1907  amounted  to  7,058  short  tons,  valued  at  $211,686,  as 
against  4,650  short  tons,  valued  at  $157,000,  in  1906;  5,050  short 
tons,  valued  at  $148,095,  in  1905;  3,854  short  tons,  valued  at 
$117,581,  in  1904;  and  3,950  short  tons,  valued  at  $132,500,  in  1903. 
The  average  price  for  the  1907  production  was  about  $30  per  ton. 

Grindstones. — The  total  value  of  all  kinds  of  grindstones  and  pulp- 
stones  produced  during  1907  was  $896,022,  as  against  $744,894  m 
1906,  $777,606  in  1905,  $881,527  in  1904,  $721,446  in  1903,  and 
$667,431  in  1902. 

Infusorial  earth  and  tripoli. — In  1907  the  value  of  the  infusorial 
earth  and  tripoli  produced  was  $104,406.  In  1906  the  production  of 
infusorial  earth  and  tripoli  amounted  to  8,099  short  tons,  valued  at 
$72,108,  as  against  10,977  short  tons,  valued  at  $64,637,  in  1905; 
6,274  short  tons,  valued  at  $44,164,  in  1904;  and  9,219  short  tons, 
valued  at  $76,273,  in  1903. 

Millstones  and  iuhrstones, — The  value  of  the  production  of  mill- 
stones and  buhrstones  in  1907  was  $31,741,  as  against  $48,590  in 
1906,  $37,974  in  1905,  $37,338  in  1904,  and  $52,552  in  1903. 

Oilstones  and  whetstones. — The  production  of  oilstones  and  whet- 
stones in  1907  was  valued  at  $264,188.  The  value  rose  from  $188,985 
in  1904  to  $244,546  in  1905  and  to  $268,070  in  1906. 

Pumice. — The  production  of  pumice  amounted  in  1907  to  8,112 
short  tons,  valued  at  $33,818,  as  against  12,200  short  tons,  valued  at 
$16,750,  in  1906;  1,832  short  tons,  valued  at  $5,540,  in  1905*  1,530 
short  tons,  valued  at  $5,421,  in  1904;  and  885  short  tons,  valued  at 
$2,665,  in  1903. 

CHEMICAL.  MATERIALS. 

Arsenious  oxide. — The  domestic  production  of  arsenious  oxide 
(white  arsenic)  in  1907  was  3,502,000  pounds,  valued  at  $163,000,  as 
against  1,474,000  pounds,  valued  at  $63,460,  in  1906;  1,507,386 
pounds,  valued  at  $35,210,  in  1905;  72,413  pounds,  valued  at  $2,185, 
in  1904;  and  1,222,000  pounds,  valued  at  $36,691,  in  1903.  The 
imports  of  white  arsenic,  metallic  arsenic,  and  arsenic  sulphide  in  1907 
were  valued  at  $574,998,  as  against  $350,045  in  1906. 

Borax. — The  reported  returns  for  1907  gave  an  aggregate  produc- 
tion of  crude  borax  of  52,850  short  tons,  valued  at  $1,121,520,  as 
against  58,173  short  tons,  valued  at  $1,182,410,  in  1906;  46,334  short 
tons,  valued  at  $1,019,154,  in  1905;  45,647  short  tons,  valued  at 
$698,810,  in  1904;  and  34,430  short  tons,  valued  at  $661,400,  in  1903. 

Bromine. — The  production  of  bromine  in  1907,  including  the  bro- 
mine contained  in  potassium  bromide,  amounted  to  1,379,496  pounds, 
valued  at  $195,281,  as  compared  with  1,283,250  pounds,  valued  at 
$165,204,  in  1906;  with  1,192,758  pounds,  valued  at  $178,914,  m  1905; 
with  897,100  pounds,  valued  at  $269,130,  in  1904;  and  with  598,500 
pounds,  valued  at  $167,580,  in  1903. 

Fluorspar. — The  total  commercial  production  of  fluorspar  in  1907 
was  49,486  short  tons,  valued  at  $287,282,  as  compared  with  40,796 
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short  tons,  valued  at  $244,025,  in  1906;  with  57,385  sh. 
valued  at  $362,488,  in  1905;  with  36,452  short  tons,  \ 
$234,755,  in  1904;  and  with  42,523  short  tons,  valued  at  J 
in  1903. 

Gypsum. — ^The  output  of  crude  gypsum  in  1907  was 
short  tons,  valued  in  its  first  marketable  condition  at  $4,94 
compared  with  1,540,585  short  tons,  valued  at  $3,837,975, 
with    1,043,202    short   tons,   valued   at  $3,029,227,    in    19 
940,917  short  tons,  valued  at  $2,784,325,  in  1904;  and  with 
short  tons,  valued  at  $3,792,943,  in  1903.     The  greatly 
production  of  late  years  is  attributable  to  the  largely  inen 
of  wall  plaster  and  of  plaster  of  Paris  in  large  modem  buildi 

Lithium  minerals,— -^he^  production  of  lithium  minerals 
was  530  short  tons,  valued  at  $1 1,000,  as  against  383  short  toi] 
at  $7,411,  in  1906;  as  against  79  short  tons,  valued  at$l,412 
577  short  tons,  valued  at  $5,155,  in  1904;  and  1,155  sh 
valued  at  $23,425,  in  1903. 

Marls, — ^The  production  of  marls  in  the  United  States  in 
14,091  short  tons,  valued  at$8,429,  as  against  19,104  short  ton 
at  $7,341,  in  1906;  in  1905  it  was  38,026  short  tons,  valued  at 
and  in  1904  it  was  18,989  short  tons,  valued  at  $13,145. 

Phosphate  rock. — The  total  commercial  production  of  p 
rock  reported  to  the  Survey  in  1907  amounted  to  2,265,343  1 
valued  at  $10,653,558,  as  compared  with  2,080,957  long  ton 
at  $8,579,437,  in  1906;  with  1,947,190  long  tons,  valued  at  $6 
in  1905;  with  1,874,428  long  tons,  valued  at  $6,580,875,  in  1 
with  1,581,576  long  tons,  valued  at  $5,319,294,  in  1903.  ' 
quantity  of  phosphate  rock  reported  as  mined  during  1907  w 
486  long  tons,  as  against  2^001,394  long  tons  mined  in  1906 
2,138,309  long  tons  mined  in  1905,  and  1,991,169  long  tons 
1904. 

Salt, — The  salt  product  includes  salt  in  the  form  of  brin 
large  quantities  for  the  manufacture  of  soda  ash,  sodium  bicj 
caustic  soda,  and  other  sodium  salts.  The  domestic  producti 
in  1907  amounted  to  29,704,128  barrels  of  280  pounds,  a 
$7,439,551,  as  compared  with  28,172,380  barrels,  valued  at  $6 
in  1906;  with  25,966,122  barrels,  valued  at  $6,095,922,  in  1^. 
22,030,002  barrels,  valued  at  $6,021,222,  in  1904;  and  with  r 
barrels,  valued  at  $5,286,988,  in  1903. 

Sulphur  and  pyrite. — The  domestic  production  of  sulphu 
was  293,106  long  tons,  valued  at  $5,142,850,  as  against  29^ 
tons,  valued  at  $5,096,678,  in  1906;  the  production  of  t 
247,387  long  tons,  valued  at  $794,949,  as  against  261,422 
valued  at  $931,305,  in  1906.     The  combined  nroduction 
and  pyrite  for  the  manufacture  of  sulphuric  acia  amounted 
long  tons,  valued  at  $4,645,052,  in  1905;  to  334,373  long  t( 
at  $3,478,568,  in  1904;  and  to  233,127  long  tons,  valued  at  J 
in  1903. 

PIGMENTS. 

Barytes. — The  production  of  crude  barytes  in  1907  was 
tons,  valued  at  $291,777,  as  compared  with  50,231  short 
at  $160,367,  in  1906;  with  48,235  short  tons,  valued  at 
1905;  with  65,727  short  tons,  valued  at  $174,958,  in  19( 
50.397  short  tons,  valued  at  $152,150,  in  1903. 
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Cobalt  oxide, — A  production  of  cobalt  oxide  was  reported  from 
Oregon  and  Missouri  in  1907.  No  production  of  cobalt  oxide  was 
reported  in  1905  and  1906.  In  1904  it  was  22,000  pounds,  valued  at 
$42,600;  in  1903  it  was  120,000  pounds,  valued  at  $228,000;  in  1902 
it  was  3,730  pounds,  valued  at  $6,714. 

Mineral  paints, — The  commercial  production  of  mineral  paints  in 
1907  amounted  to  71,973  short  tons,  valued  at  $2,979,158,  as  com- 
pared with  66,033  short  tons,  valued  at  $2,161,461,  in  1906;  with 
70,355  short  tons,  valued  at  $1,932,048,  in  1905;  with  64,592  short 
tons,  valued  at  $1,448,551,  in  1904;  and  with  56,262  short  tons,  val- 
ued at  $500,922,  in  1903. 

Zinc  oxide. — The  production  of  zinc  oxide  in  1907  amounted  to 
71,784  short  tons,  valued  at  $6,490,660,  as  compared  with  74,680 
short  tons,  valued  at  $5,999,375,  in  1906;  with  68,603  short  tons, 
valued  at  $5,520,240,  in  1905;  with  63,363  short  tons,  valued  at 
$4,808,482,  in  1904;  and  with  62,962  short  tons,  valued  at  $4,801,718, 
in  1903. 

MISCELLANEOUS. 

Aslestos, — The  asbestos  commercially  produced  in  the  United 
States  in  1907  was  obtained  from  deposits  in  Georgia,  with  small 

Quantities  from  Arizona  and  California.     The  total  commercial  pro- ' 
uction  was  653  short  tons,  valued  at  $11,899,  as  against  1,695  short 
tons,  valued  at  $28,565,  in  1906;  against  3,109  short  tons,  valued  at 
}  $42,975,  in  1905;  and  against  1,480  short  tons,  valued  at  $25,740,  in 

}  1904. 

[  Asphalt, — Under  tliis  title  are  included  the  various  bitumens  or 

hydrocarbons  not  discussed  elsewhere  under  the  heading  ^Tetro- 


?  leum.'^     The  commercial  production  in  1907  was  223,861  short  tons, 

I  valued  at  $2,826,489,  as  against  138,059  short  tons,  valued  at  $1,290,- 

l  340,  in  1906;  115,267  short  tons,  valued  at  $758,153,  in  1905;  108,572 

I  short  tons,  valued  at  $879,836,  in  1904;  and   101,255  short  tons, 

valued  at  $1,005,446,  in  1903. 

Feldspar. — The  production  of  feldspar  in  1907  was  84,549  short 
tons,  valued  at  $499,069,  as  against  75,656  short  tons,  valued  at 
$401,531,  in  1906;  35,419  short  tons,  valued  at  $226,157,  in  1905; 
45,188  short  tons,  valued  at  $266,326,  in  1904;  and  41,891  short  tons, 
valued  at  $256,733,  in  1903. 

Fibrous  talc, — This  variety  of  talc,  or  soapstone,  occurs  in  but  one 
locality  in  the  United  States — Gouverneur,  St.  Lawrence  County, 
N.  Y.     It  is  used  principally  as  makeweight  in  the  manufacture  of 
paper.     In  1907  the  production  was  67,800  short  tons,  valued  at 
if  $626,000  as  against  61,672  short  tons,  valued  at  $557,200,  in  1906; 

against  56,500  short  tons,  valued  at  $445,000,  in  1905;  64,005  short 
tons,  valued  at  $507,400,  in  1904;  and  60,230  short  tons,  valued  at 
$421,600,  in  1903. 

Fuller's  earth, — As  reported  to  the  Survey,  the  production  of 
fuller's  earth  in  1907  was  32,851  short  tons,  valued  at  $291,773^  as 
against  32,040  short  tons,  valued  at  $265,400,  in  1906;  against 
25,178  short  tons,  valued  at  $214,497,  in  1905;  29,480  short  tons, 
valued  at  $168,500,  in  1904;  and  20,693  short  tons,  valued  at  $190,277, 
in  1903.  The  imports  in  1907  were  valued  at  $122,221,  as  against 
$108,695  in  1906. 

Gflass  sand, — The  production  of  glass  sand  in  1907  was  1,187,296 
short  tons,  valued  at  $1,250,067,  as  against  1,089,430  short  tons, 
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«ralued  at  $1,208,788,  in  1906;  against  1,060,334  short  tons,  valued 
at  Jl, 107,730,  in  1905;  858,719  short  tons,  valued  at  $796,492,  in 
1904;  and  823,044  short  tons,  valued  at  $855,828,  in  1903. 

Graphite, — ^The  commercial  production  of  crystalline  graphite  dur- 
ing 1907  amounted  to  4,947,840  pounds,  valued  at  $171,149,  as  com- 
pared with  5,887,982  pounds,  valued  at  $238,064,  in  1906;  with 
6,036,567  pounds,  valued  at  $237,572,  in  1905;  with  5,681,177  pounds, 
valued  at  $238,447,  in  1904,  and  with  4,538,155  pounds,  valued  at 
$154,170,  in  1903.  The  production  of  amorphous  graphite  in  1907 
was  26,803  short  tons,  valued  at  $125,821,  as  compared  with  16,853 
short  tons,  valued  at  $102,175,  in  1906;  with  21,953  short  tons, 
valued  at  $80,639,  in  1905;  with  16,927  short  tons,  valued  at  $82,925, 
in  1904;  and  with  16,591  short  toDS,  valued  at  $71,384,  in  1903.  The 
production  of  artificial  graphite  in  1907  was  6,590,000  pounds, 
valued  at  $481,239,  the  average  price  being  7.30  cents  per  pound,  as 
compared  with  5,074,757  pounds,  valued  at  $337,204,  the  average 
price  being  6.64  cents  per  pound,  in  1906;  with  4,591,550  pounds, 
valued  at  $313,980,  the  average  price  being  6.84  cents  per  pound,  in 
1905;  with  3,248,000  pounds,  valued  at  $217,790,  the  average  price 
being  6.71  cents  per  pound,  in  1904;  and  with  2,620,000  pounds, 
^valued  at  $178,670,  in  1903,  when  the  average  price  was  6.82  cents 
per  pound.  The  imports  of  graphite  in  1907  were  valued  at  $1,777,389, 
as  agamst  $1,554,212  in  1906,  and  $983,034  in  1905. 

Magnesite, — The  production  of  crude  magnesite  in  the  United 
States  continues  to  oe  limited  to  California.  During  the  year  1907 
the  commercial  production  reported  was  7,561  short  tons,  valued  at 
$22,683,  as  agamst  7,805  short  tons,  valued  at  $23,415,  in  1906; 
3,933  short  tons,  valued  at  $15,221,  in  1905;  2,850  short  tons,  valued 
at  $9,298,  in  1904;  and  3,744  short  tons,  valued  at  $10,595,  in  1903. 

Hica. — The  total  production  of  mica  in  1907  was  1,060,182  pounds 
of  sheet  mica,  valued  at  $349,311,  and  3,025  short  tons  or  scrap 
mica,  valued  at  $42,800,  as  against  1,423,100  pounds  of  sheet  mica 
valued  at  $252,248,  ana  1,489  short  tons  of  scrap  mica,  valued  a 
$22,742,  in  1906 ;  and  against  924,875  pounds  of  sheet  mica,  valued  a 
$160,732,  and  1,126  short  tons  of  scrap  mica,  valued  at  $17,856,  i 
1905. 

Mineral  vxiters. — The  total  production  of  mineral  waters  in  19' 
was   52,060,520   gallons,   valued   at  $7,331,503,   as   compared   w 
48,108,580  gallons,  valued  at    $8,028,387,  in  1906;  with  47,590 
gallons,  valued  at  $6,811,611,  in  1905;  and  with  50,723,500  gal 
valued  at  $7,198,450,  m  1904. 

Monazite  and  zircon, — The   production   of  monazite   is   con 
exclusively  to  North  Carolina  and  South  Carolina,  about  five-j^ 
being  obtained   from   the  former  State.     In   1907   the   prod 
(including  a  small  quantity  of  zircon)  was  548,152  pounds 
centrates,  valued  at  $65,800,  as  against  847,275  pounds  of 
trates,  valued  at  $152,560,  in   1906.     In  1905  the  produc 
eluding   small   Quantities   of  zircon    and   columbite)    amoi 
1,352,418  pounds,  valued  at  $163,908,   as  compared  with 

f)ounds  (including  small  quantities  of  zircon,  columbite,  8 
mite),  valued  at  $85,038,  m  1904;  and  with  865,000  poun 
at  $65,200  (including  3,000  pounds  of  zircon,  valued  a^ 
1903. 

Peat, — There  was  no  commercial  production  of  peat 
1907.     Considerable  experimental  work  has  been  done  r 
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tion  of  peat  bricks  for  use  as  fuel  under  boilers,  and  in  the  practical 
tests  of  machine  peat. 

Potassium  salts. — There  was  no  production  of  potassium  salts  in  the 
United  States  in  1907;  the  imports  were  valued  at  $7,038,817,  as 
agamst  $5,941,217  in  1906. 

Precious  stones, — The  value  of  the  gems  and  precious  stones  found 
in  the  United  States  in  1907  was  reported  as  $471,300,  as  against 
$208,000  in  1906.  $326,350  in  1905,  $324,300  in  1904,  and  $307,900  in 
1903.  The  pearls  produced  in  1907  were  valued  at  $264,500,  as 
against  $381,000  in  1906. 

Quartz. — The  production  of  quartz  in  1907  was  22,977  short  tons, 
valued  at  $157,094,  as  against  66,697  short  tons,  valued  at  $243,012,  in 
1906;  51,145  short  tons,  valued  at  $104,109,  in  1905;  52,270  short 
tons,  valued  at  $100,590,  in  1904;  and  55,233  short  tons,  valued  at 
$156,947,  in  1903. 

Sand  and  gravel, — The  production  of  sand  for  molding,  building, 
engine,  furnace,  and  other  purposes,  and  of  gravel,  reported  in  1907, 
was  40,664,622  short  tons,  valued  at  $13,242,002,  as  against  31,842,572 
short  tons,  valued  at  $11,489,420,  in  1906;  22,144,633  short  tons, 
valued  at  $10,115,915,  in  1905;  and  9,821,009  short  tons,  valued  at 
$4,951,607,  in  1904. 

Talc  and  soapstone. — Exclusive  of  the  production  of  fibrous  talc 
from  Gouvemeur,  N.  Y.,  the  production  of  talc  and  soapstone  in  1907 
amounted  to  72,010  short  tons,  valued  at  $905,047,  as  compared  with 
58,972  short  tons,  valued  at  $874,356,  in  1906;  with  40,134  short  tons, 
valued  at  $637,062,  in  1905 ;  with  27,184  short  tons,  valued  at  $433,331 , 
in  1904;  and  with  26,671  short  tons,  valued  at  $418,460,  in  1903. 

MINERAL  PRODUCTS   OF  THE   UNITED    STATES  IN  1906 

AND  1907. 

From  the  tabular  statement  headed  ''Mineral  products  of  the  United 
States  in  1906  and  1907,''  including  also  the  tables  for  the  years  1880 
to  1907,  all  unnecessary  duplication  has  been  excluded.  The  manu- 
factured coke  product,  amounting  in  1907  to  40,779,564  short  tons 
and  valued  at  $111,539,126,  is  excluded,  as  the  quantity  and  value 
of  the  coal  used  in  its  manufacture  are  included  in  tne  statistics  of  coal 
production.  Similarly,  white  lead,  red  lead,  lithophone,  Venetian 
red,  litharge,  and  orange  mineral,  whose  average  aggregate  value  for 
the  last  ten  years  has  largely  exceeded  $10,000,000,  are  not  given  in 
the  table,  the  base  from  which  they  are  made  being  included  in  the 
output  of  pig  lead.  Zinc  white  or  zinc  oxide,  zinc  lead,  sublimed 
blue  lead,  and  sublimed  white  lead,  on  the  o.ther  hand,  made  directly 
from  the  ores  and  conseauently  not  included  in  spelter  or  lead  produc- 
tion, are  tabulated.  The  production  of  pig  iron  and  its  value  are 
given  in  the  table  as  the  best  means  of  presenting  the  statistics  of  the 
production  of  iron  in  the  first  marketable  condition,  the  value  of  iron 
ores  being  excluded.  Similarly,  the  value  of  the  products  of  the  clay 
industries  is  given  as  being  the  first  marketable  condition  of  the 
greater  part  or  the  clay  produced,  although  the  production  and  value 
of  the  clay  mined  and  sold  in  the  raw  state  bv  clay  miners  to  manu- 
facturers of  clay  are  elsewhere  shown  separately,  but  are  not  included 
in  the  tabular  statement,  in  order  to  avoid  duplication. 

The  figures  for  gold  and  silver  for  1906  and  1907  are  the  oflBcial 
figures  agreed  upon  by  the  United  States  Geological  Survey  and  the 
Director  of  the  Mint. 

64949--M  R  1907,  it  1 2 
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Mineral  products  c 


Product. 


Pig iron,a spot  valued dong  tons. 

Silver,  commercial  valued troy  ounces. 

Gold,  coining  value  « do. . . 

Copper,  value  at  New- York  City pounds. 

Lead,/  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

QuicksUver,  value  at  San  Francisco 9  flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony ,< value  at  San  Francisco short  tons. 

Nickel,^  vahieat  Philadelphia pounds. 

Tin do... 

Platinum,  value  (crude)  at  New  York  City troy  ounces. 


Total  value  of  metallic  products. . 


1906. 


NONMETALUC  (SPOT  VALUES). 

Bituminous  coal  *» short  tons. 

Pennsylvania  anthracite long  tons. 

Natural  gas •. 

Petroleum n  barrels. 

Clay  products  <t 

Cement p  barrels. 

Lime short  tons. 

Sand-lime  brick 

Slate. 


Stone  ff 

Corundum  and  emery short  tons. 

Abrasive  quartz  and  feldspar do. . . 

Garnet  for  abrasive  purposes do. . . 

Grindstones 

Infosorial  earth  and  tripoli short  tons. 

Millstones 

Oilstones,  etc 

Arsenious  oxide pounds. 

Borax  (crude) short  tons. 

Bromine pounds. 

Fluor8i)ar short  tons. 

Gypsum do. . . 

Litiiium  minerals do. . . 

Marls do... 

Phosphate  rock long  tons. 

Pyrite do. . . 

Sulphur do. . . 

Salt r  barrels . 

Barytes  (crude) short  tons . 

Cobalt  oxide pounds. 

Mineral  paints  • short  tons. 

Zinc  white do. . . 

Abestos do. . . 

Asphalt do. . . 

Bauxite long  tons. 

Chromic  iron  ore do. . . 

Feldspar short  tons. 


Quantity. 


25,307,191 

66,517,900 

4,665,333 

917,805,682 

350,153 

199,694 

26,238 

*14,910,000 

1,766 


(0 


1,439 


342,874,867 
63,645,010 


51,000,445 
3,198,087 


1,160 

24,082 

4,650 


8,099 


1,474,000 

58. 173 

1,283,250 

40,796 

1,540,585 

383 

19,104 

2,080,957 

261,422 

294,153 

28,172,380 

50,231 


66,033 
74,680 
1,695 
138,059 
75,332 
107 
75,656 


a  Production  of  Iron  ore— 1898:  19,433,716  long  tons;  value  at  mines,  122,060,887.  18J 
tons;  value  at  mines,  134,999,077.  1900:  27,553,161  long  tons;  value  at  mines,  $66,590,.'i04 
long  tons;  value  at  mines,  $49,256,245.  1902:  35,554,135  long  tons;  value  at  mines. 
35,019,308  long  tons;  value  at  mines,  166,328,415.  1904:  27,644,330  long  tons;  valup  at  i 
1905:  42,526,133  long  tons:  value  at  mines,  $75,165,604.  1906:  47,749.728  long  tons; 
$100,597,106.  1907:  51,720,619  long  tons;  value  at  mines,  $131,996,147.  Statistics  for  iron 
of  pig  iron  are  collected  by  the  survey;  statistics  for  output  of  pig  iron  arc  furnished  hv  t 
and  Steel  Association. 

b  By  "spot"  value  is  mesmt  value  at  the  point  of  production. 

c  Long  tons  are  tons  of  2,240  avoirdupois  pounds;  short  tons  are  tons  of  2,000  avoirdui 

d  Average  price  per  troy  ounce  in  1906  was  67  cents;  in  1907  it  was  66  cents. 

e  Prior  to  1905,  coining  value,  $20.6718  per  troy  ounce;  in  1905,  coining  value,  $2().r)71834 
coining  value,  $20.671834625323. 

/The  product  from  domestic  ores  only. 

0  Of  76J  avoirdupois  pounds  net;  of  75  avoirdupois  pounds  net  sinct»  Jime,  1904. 

h  Consumption  in  1904,  1905,  1906,  and  1907. 

i  Includes  antimony  smelted  from  imported  ores  and  antimony  contained  in  hard  Ic 

i  Includes  nickel  in  copper-nickel  alloy  and  in  exported  ore  and  matte. 

t  Included  imder  unspecified. 


States  in  1906  and  1907. 
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19'^'' 

Increase  (+)  or 

decrease  (-)  in 

Percentage  of  increase  (+ 

1907. 

or  decrease  (-)  in  1907. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

25,781,361 

$529,958,000 

+      474, 170 

+$24,258,000 

+  1.87 

+     4.8 

56,514,700 

37,299,700 

3.200 

— 

956,700 

-     .006 

-     2.5 

4,374,827 

90,435,700 

-      190,506 

— 

3,938,100 

-  4.17 

-     4.1 

8(58,996,491 

173,799,300 

-48,809,191 

— 

3,796,588 

-  5.32 

-     2.1 

365,166 

38,707,596 

+        15,013 

— 

1,209,846 

+  4.29 

-    3.0 

223,745 

26,401,910 

+        24,051 

+ 

2.039,242 

+  12.04 

+     8.3 

21,567 

828,931 

4,671 

— 

129,703 

-17.80 

-  13.5 

A  17,211,000 

4,926,948 

+  2,301,000 

+ 

664,662 

+  15.43 

+  15.  S( 

2,022 

622,046 
(*) 

33,285 

+              256 

+ 

19,097 

+  14.49 

+     3.1 

(0 

__ 

2,315 

-     6.5 

^^       357 

10,589 

1,082 

- 

34,600 

-75.19 

-  7^5 

.     903,024,005 

+ 

16,913,149 

+     1.9 

394,759,112 

451,214,842 

+51,884,245 

+ 

70,052.727 

+  15.13 

+  18.3 

76,432,421 

163,584,056 

+  12,787,411 

+  31,666,362 

+20.09 

+  24.0 

52,866,835 

+ 

5,992,903 
27,662,014 

+  12.7 

166,095,335 

120,106,749 

+39,601,399 

+ 

+31. 31 

+  29.9 

158,942,369 

2,090,353 
601,574 

—    1.3 

52,230,342 

55,903,851 

+  1,229,897 

+ 

+  2.41 

+     1.0 

3,084,799 

12,640,512 

-       113,288 

+ 

159,859 

-  3.54 

+     1.2 

1,225,769 

+ 

55,764 

+     4.7 

6,019,220 

+ 

350  874 

+     6.1' 

71,105,805 

+ 

4,727,011 
32,016 

+    7.1; 

1,069 

12,294 

-               91 

-  7.84 

■  -  72. 2 

17,435 

126,582 

-          6,647 

+ 

4,911 

-27.60 

+    4.0 

7,058 

211,686 

+          2,408 

+ 

54,686 

+51.78 

+  34.8 

896,022 

-f. 

151, 128 

+  20  2! 

104,406 

+ 

32,298 

+  44.? 

31, 741 

16,849 

—  34.61 

264,188 

3,882 

—    1.4 

3,602,000 

163,000 

+  2,028,000 

+ 

99,640 

+  137.58 

+  166.8; 

52,850 

1,121,520 

-          5,323 

— 

60,890 

-    9.15 

-    5.L 

1,379,496 

195,281 

+        96,246 

+ 

30,077 

+     7.60 

+  18.2 

49,486 

287,282 

+     .    8,690 

+ 

43,267 

+  21.30 

+  17.7; 

1,751,748 

4,942,264 

+      211,163 

+ 

1,104,289 

+  13.71 

+  28.7 

530 

11,000 

+              147 

+ 

3,689 

+  38.38 

+  48.4: 

14,091 

8,429 

5,013 

+ 

1,088 

-  26.24 

+  14.8: 

2,265,343 

-       10,653,658 

+       184,386 

+ 

2,074,121 

+    8.86 

+  24.  IJ 

247,387 

794,949 

-        14,036 

— 

136,356 

-    5.37 

-  14.6- 

293,106 

6,142,860 

-          1,047 

+ 

46,172 

-      .36 

+     .9: 

29, 704, 128 

7,439,661 

+  1,531,748 

+ 

781,201 

+     5.44 

+  11.7; 

89,621 
71,973 

291,777 

+        39,390 

+ 

131,410 

+  78.42 

+  81.fr 

2,979,158 

+          5,940 

+ 

817,697 

+     9.00 

+  37.8; 

71,784 

6,490,660 

2,896 

+ 

491,285 

-    3.88 

+    8.11 

653 

11,899 

1,042 

— 

16,666 

-  61.47 

-  58.3 

223,861 

2,826,489 

+        85,802 

+ 

1,636,149 

+  62.16 

+  119.  a 

97,776 

480,330 

+        22, 444 

+ 

112,019 

+  29.79 

+  30.4; 

290 

6,640 

+              183 

+ 

3.840 

+  171.03 

+213.3; 

84,549 

499,069 

+          8,893 

+ 

97,538 

+  11.76 

+  24.2! 

/  Nineteen  short  tons  of  high-grade  concentrates  shipped  to  England  from  South  Carolina  in  190; 
1904  about  142  short  tons  of  concentrates  from  South  Carolina,  South  Dakota,  and  Alaska  shipped  to 
land.  In  1905  no  production.  In  1906,  2,500  pounds  of  metallic  tin,  65  short  tons  of  concentrates 
Alaska,  and  14  short  tons  of  concentrates  from  North  Carolina  and  South  Carolina. 

n*  Includes  brown  coal  and  lienite,  and  anthracite  mined  elsewhere  than  in  Pennsylvania.  C 
1902:  25,401,730  short  tons;  value  at  ovens,  $63,339,167.  1903:  25,274,281  short  tons;  value  at  c 
$66,498,664.  1904:  23,661,106  short  tons;  value  at  ovens,  $46,144,941.  1905:  32,231,129  short  tons; 
at  ovens,  $72,476,196.  1906:  36,401,217  short  tons;  value  at  ovens,  $91,608,034.  1907:  40,779,664  short 
value  at  ovens,  $111,639,126. 

n  Of  42  gallons. 

o  Value  of  clay  mined  and  sold  as  unmanuliactured  clay.  1898:  $1,384,766.  1899:  C-ensus  returns,  $1,64 
1900:  $1,840,377.  1901:  $2,576,932.  1902:  $2,061,072.  1903.  $2,594,042.  1904:  $2,320,162.  1905:  $2,76 
1906:  $3,245,256.    1907:  $3,448,548. 

p  Of  380  pounds  net. 

9  Includes  limestone  for  iron  flux,  but  not  including  grindstone^:. 

r  Of  280  pounds  net.    Value  is  for  net  product  exclusive  of  cost  of  packages . 

» Includes  metallic  paint,  ocher,  uml>er,  mortar  colors,  sienna,  ground  slate,  shales,  sublimed  blue 
sublimed  white  lead,  and  zinc  lead. 
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MINERAL  RESOURCES. 

Mineral  products  of  the  United  States 


Product. 


NONMETALLIC   (SPOT  VALUES)— OOntlnUcd. 

Fibrous  talc short  tons. . 

Fuller's  earth do 

Glass  sand do 

/Graphite  (crystalline) pounds. . 

\Graphite  (amorphous) short  tons. . 

Magnesite do 

fManganese  ores long  tons. . 

iMflnganiferous  ores do 

/Mica  (sheet) pounds.. 

mica  (scrap) short  tons. . 

Mineral  waters gallons  sold. . 

Monaziteand  zircon pounds.. 

Precious  stones 

Pumice  stone short  tons. . 

Quartz do 

Rutile 


Sand,  molding,  building,  etc.,  and  gravel short  tons. . 

Talc  and  soapstone do 

Tungsten do 

Uranium  and  vanadium do 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  minenU  products  unspeciAed  f>,. 

Grand  total 


T 


1906. 


Quantity. 


61,672 

32,040 

1,089,430 

5,887,982 

16.853 

7,805 

6,921 

41.300 

1,423,100 

1,489 

48,108,580 

847,275 


12,200 
66,697 


31,842,572 

58,972 

928 


Value. 


1557,200 

2('»5,400 

1,208,788 

238,064 

102, 175 

23.415 

88,132 

122,400 

252,248 

22,742 

8,028,387 

152,560 

a589,000 

16,750 

243,012 

(6) 

11,489,420 
874,356 
348,867 


1,017,69(),178 

886,110.856 

200,000 


1,904,007,034 


a  Includes  pearls  valued  at  t:«1.000  in  190<i  and  at  $264,500  in  1907. 

f>  Includes  nitrate  of  soda,  carbonate  of  soda,  sulphate  of  so<la,  and  alum  clays  used  by  paper  numufac- 
turers;  and  molybdenum,  nickel  and  cobalt,  tantalum,  titanium,  uranium,  and  vanadium,  vaiued  together 
at  131,945. 


SUMMARY. 


21 


in  1906  and  7907— Continued. 


Increase  (+)  or 

decrease  (-)  in 

Percentage  of  increase  (+ ) 

1 
Quantity. 

907. 

or  decrease  (- )  in  1907. 

Quantity. 

Value. 

Value. 

Quantity. 

Value. 

67,800 

$026,000 

+       6,128 

+        $08,800 

+    9.94 

+  12.35 

51 

32,851 

291,773 

+           811 

+          20,373 

+    2.53 

+    9.94 

52 

1,187,296 

1,250,067 

+      97,866 

+          41.279 

+    8.98 

+    3.41 

63 

4,947.840 

171, 149 

-    940,142 

06,915 

-  15.97 

-  28.11 

\^ 

26.803 

125,821 

+        9,950 

+          23,646 

+  59.04 

+  23.14 

7.561 

22,683 

244 

732 

-    3.13 

-    3.13 

55 

5,604 

63,369 

1,317 

-          24,763 

-  19.03 

-  28.10 

Ua 

103,844 

259,473 

+      62,544 

+        137,073 

+151.44 

+  111.99  /"" 

1,060,182 

349,311 

-    362,918 

+          97,063 

-  25.50 

+  38.48    l„ 
+  88.20  r' 

3,025 

42,800 

+        1,536 

+          20,058 

+  103.16 

52,060,520 

7,331,503 

+3,951,940 

-        696,884 

+    8.21 

-    8.68 

58 

548,152 

65,800 

-    299,123 

86,760 

-  35.30 

-  56.87 

69 

0  735,800 

+        146,800 

+  24.92 

^iO 

1                      8,112 

33,818 

4,088 

+          17,068 

-  33.50 

+  101.90 

61 

22,977 

157,094 
13,242,002 

-      43,720 

85,918 

-  65.55 

-  35.36 

62 
63 

40,654,622 

+8,822,050 

+     1.752,582 

+  27.71 

+  15.25 

64 

72.010 

905,047 

+       13,038 

+          30,691 

+  22.11 

+    3.51  1  65 

1,640 

890,048 

+            712 

+        541,181 

+  76.72 

+  155.13  1  66 

f              (*») 

67 
68 



1 

1 

1,166,165,191 

903,024,005 

100,000 

+148,469,013 

+  16,913,149 

100,000 

+  14.59 

+     1.91  1  69 

—  50.00  '  70 



71 

1 

2,069,289,196 

+  165,282,162 

+    8.68 



1 
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MINERAL  RESOURCES. 

Mineral  products  of  the  United  Siaiei 


Product. 


METAXLIC. 

Pig  Iron,  value  at  Philadelphia long  tons. . 

Silver,  commercial  value troy  ounces. . 

Gold,  coining  value do — 

Copper,  value  at  New  York  City pounds. . 

Lead,  value  at  New  York  City short  tons. . 

Zinc,  value  at  New  York  City do — 

Suicksilver,  value  at  San  Francisco flasks. . 
ickel,  value  at  Philadelphia pounds. . 

Aluminum,  value  at  Pittsburg do — 

Antimony,  value  at  San  Francisco short  tons. . 

Platinum  (crude)  value  at  San  Francisco troy  ounces. . 


1880. 


Quantity.    |        Value. 


Total  value  of  metallic  products. 


3,375,912 
30,318,700  ! 

1,741,500 
60,480,000 
97,825 
23,239 
59,926 
233,893 


50 
100 


NONMETALLIC  (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tohs. 

Stone. 


38,242,641 
25,580,189 


Petroleum barrels. . 

Lime do — 

Natural  gas 

Cement barrels. .  I 

Salt do....! 

Phosphate  rock long  tons. . 

Limestone  for  iron  flux do 

Mineral  waters gallons  sold . . 

Zinc  white short  tons. . 

Potters'  clay. do 

Mineral  paints do 

Borax pounds. . 

Gypsum short  tons.. 

Grindstones 

Fibrous  talc short  tons. . 

Pyrite long  tons. . 

Soapstone short  tons. . 

Manganese  ores long  tons. . 

Asphalt short  tons. . 

Precious  stones 

Bromine pounds. . 

(Corundum short  tons. . 

Barytes  (crude) do 

Graphite pounds. . 

Millstones 

Oilstones,  etc.  a pounds. . 

Marls short  tons. . 

Flint long  tons. . 

Fluorspar short  tons. . 

Chromic  iron  ore long  tons. . 

Infusorial  earth short  tons. . 

Feldspar long  tons. . 

Mica pounds . . 

Cobalt  oxide do 

Slate  ground  as  a  pigment short  tons. . 

Sulphur do 

A  sbestos do 

Rutile pounds. . 

Lithographic  stone short  tons. . 


26,286,123 
28,000,000 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified . 

Grand  total 


2,072,943 

5,961,060 

211,377 

4,500,000 

2,000,000 

10,107 

28,877 

3,604 

3,692,443 

90,000 


4,210 
2,000 
8,441 
5,761 


404,690 

1,044 

20,000 


420,000 

1,000,000 

20,000 

4,000 

2,288 

1,833 

12,500 

81,669 

7,251 

1,000 

600 

1.% 

100 


189,315,560 
34,717,000 
36,000,000 
11,491,200 
9,782,600 
2,277,432 
1,797,780 
257,282 


10,000 
400 


185,649,163 


53,443,718 
42,196,678 
18,356,055 
24,183,233 
19,000,(X)0 


1,852,707 

4,829,566 

1,123,823 

3,800,000 

500,000 

763,738 

200,457 

135,840 

277,233 

400,000 

600,000 

54,730 

5,000 

66,665 

86,415 

4,440 

100,000 

114,752 

29,280 

80,000 

49,800 

200,000 

8,000 

500,000 

80,000 

16,00C 

27, 8« 

45,6© 

60,00 

127,  K 

24, or 

10,0 

21,  C 

4,? 


173,27 

18.5,6 

6,0< 

364,9. 


a  Prior  to  1889  quantity  and  value  are  for  rough  stone  quarried;  since  1890  they  are  for  finished 


sttmmary. 


23 


for  the  calendar  years  1880-1907. 


1881. 

1882. 

1883. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

4,144,264 

$87,029,334 

4,623,323 

$106,336,429 

4.695.510 

$91,910,200 

1 

33,257,800 

37,657,500 

36,196,900 

41,105,900 

36,732.800 

30,618,400 

2 

1,678,612 

34,700,000 

1,672,187 

32,600,000 

1,451,260 

30,000,000 

3 

71,680,000 

12,175,600 

91,646,232 

16,038,091 

117,161,195 

18,064,807 

4 

117,085 

11,240,160 

132,890 

12,624,650 

143,957 

12,322,719 

6 

26,800 

2,680,000 

33,766 

3,646,620 

36,872 

3,311,106 

6 

60,851 

1,764,679 

62,732 

1,487,042 

46,725 

1,263,632 

7 

265.668 

292,236 

281,616 

309,777 

68,800 
83 
60 

62,920 

876 

12,000 

8 
9 

50 

10,000 

60 

12,000 

10 

100 

400 

200 

600 

200 

600 

11 

187,649,908 

214,061,009 

196,647,259 

1? 

48,179,475 

60,224,344 

60,861,190 

76,076,487 

68,631,600 

82,237,800 

13 

28,500,016 

64,125,036 

31,368,264 

70,666,094 

34,336,469 

77,267,065 

14 

20,000,000 

21,000,000 

20,000,000 

16 

27,661,238 

25,448,339 

30,610,830 

24,066,988 

23,449,633 

26,790,262 

16 

30,000,000 

20,000,000 

31,000,000 

21,700,000 

215,000 

3,672,760 

32,000,000 

19,200,000 

475,000 

4,293,500 

17 
18 

1           2,500,000 

2,000,000 

3,260,000 

4,190,000 

19 

1           6,200,000 

4,200,000 

6,412,873 

4,320,140 

6,192.231 

4,211,042 

20 

1               266,734 

1,980,260 

332,077 

1,992,462 

3/8,380 

2,270,280 

21 

6,000,000 

4,100,000 

3,850,000 

2,310,000 

3,814,273 

1,907,136 

22 

1           3,700,000 

700,000 

6,000,000 

800,000 

7,629,423 

1,119,603 

23 

,                 10,000 

700,000 

10,000 

700,000 

12,000 

840,000 

24 

28,000 

200,000 

33,600 

240,000 

36,840 

250,000 

25 

6,000 

100,000 

7,000 

105,000 

7,000 

84.000 

^ 

4,046,000 

304,461 

4,236,291 

338,903 

6,500,000 

686,000 

27 

85,000 

350,000 

100,000 

450,000 

90,000 

420,000 

28 

600,000 
60,000 

700,000 

600,000 
75,000 

?9 

5,666 

6,000 

76,000 

6,000 

30 

10,000 

60,000 

12,000 

72,000 

25,000 

137,600 

31 

7,000 

76,000 

6,000 

90,000 

8,000 

150,000 

32 

;                  4,895 

73,426 

4,632 

67,960 

6,165 

92,325 

33 

2,000 

8,000 

3,000 

10,600 

3,000 

10,600 

34 

110,000 

160.000 

207,050 
72,264 

f)S 

366,666 

75,000 

260,000 

76,000 

301,100 

36 

500 

80,000 

600 

80,000 

650 

100,000 

37 

i                20,000 

80,000 

20,000 

80,000 

27,000 

108,000 

38 

,               400,000 

30,000 

426,000 

34,000 

675,000 

46,000 

39 

160,000 
8,680 

200,000 
10,000 

160,000 
10,000 

40 

600,000 

600,000 

600,000 

41 

1,000,000 

500,000 

1,080,000 

540,000 

972,000 

486,000 

42 

26,000 

100,000 

26,000 

100,000 

26,000 

100,000 

43 

4,000 

16,000 

4,000 

20,000 

4,000 

20,000 

44 

2,000 

30,000 

2,600 

50,000 

3,000 

60,000 

45 

1,000 

10,000 

1,000 

S'SSS 

1,000 

6,000 

46 

14,000 

70,000 

14,000 

70,000 

14,100 

71,112 

47 

100,000 

250,000 

100,000 

250,000 

114,000 

286,000 

48 

8,280 

25,000 

11,663 

32,046 

1,096 

2,796 

49 

1                  1,000 

10,000 

2,000 

24,000 

2,000 

24,000 

60 

1                      600 

21,000 

600 

21,000 

1,000 

27,000 

61 

1                      200 

7,000 

1,200 

36,000 

1,000 

30,000 

52 

!                      200 

700 

600 

1,800 

650 

2,000 

63 

i                       50 

1,000 

64 

1 

206, 783, 144 

231,340,150 

243,812,214 

55 

187,649,908 

214,061,009 

196,047,269 

66 

6,500,000 

6,500,000 

6,500,000 

67 

400,833,052 

461,901,150 

446,859,473 

68 

1 

MINERAL  BESOUBGES. 

Mineral  products  of  the  United  States  far 


Product. 


1884. 


Quantity. 


Value. 


METALX.IC. 

Pig  iron,  value  at  Philadelphia long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Nickel,  value  at  Philadelphia pounds. 

Aluminum,  value  at  Pittsburg do. . . 

Antimony,  value  at  San  Francisco short  tons. 

Platinum  (crude),  value  at  San  Francisco troy  ounces. 


4,097,868 

37,743,800 

1,489,950 

145,221,934 

139,897 

38,544 

31,913 

64,550 

150 

60 

150 


Total  value  of  metallic  products . 


NONMETALUC   (SPOT  VALUIW). 

Bituminous  coal : short  tons. 

Pennsylvania  anthracite long  tons. 

Stone. 


73,730,539 
33,175,756 


Petroleum barrels. 

Lime do... 

Natural  gas 

Brick  clay 

Clay  (all  other  than  brick) short  tons. 

Cement barrels. 

Salt do... 

Phosphate  rock long  tons. 

Limestone  for  iron  flux do. . . 

Mineral  waters gallons  sold. 

Zinc  white short  tons. 

Mineral  paints do. . . 

Borax pounds . 

Gypsum short  tons . 

Grindstones 

Fibrous  talc short  tons. 

Pyrite long  tons. 

Soapstone short  tons. 

Manganese  ores long  tons. 

Asphalt short  tons. 

Precious  stones 

Bromine pounds. 

Corundum short  tons. 

Barytes  (crude) do. . . 

Graphite pounds. 

Millstones 

Oilstones,  etc.o pounds. 

Marls short  tons. 

Flint long  tons. 

Fluorspar short  tons. 

Chromic  iron  ore long  tons. 

Infusorial  earth short  tons. 

Feldspar long  tons. 

Mica pounds. 

Colbalt  oxide do. . . 

Slate  ground  as  a  pigment short  tons. 

Sulphur do. . . 

Asbestos do. . . 

Rutile pounds. 

Lithographic  stone short  tons. 


24,218,438 
37,000,000 


39,200 

4,000,000 

6,5i4,937 

431,779 

3,401,930 

10,2i5,328 

13,000 

7,000 

7,000,000 

90,000 


10,000 
35,000 
10,000 
10.180 
3,000 


281,100 

600 

2.5,000 


800.000 

875.000 

30.000 

4.000 

2.000 

1.000 

10.900 

147,410 

2.000 

2,000 

500 

1.000 

GOO 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified . 

Grand  total 


173,761,624 

41,921,300 

30,800,000 

17,789,68. 

10,537,042 

3, 422. 707 

936,327 

48,412 

1,350 

12,000 

450 


179,230,899 


77,417,066 
66,351,512 
19,000,000 
20,595,966 
18,500,000 
1,460,000 


270,000 

3,720.000 

4, 197, 734 

2,3^4,784 

1,700,965 

1,459,143 

910.000 

84.000 

490.000 

390,000 

570,000 

110.000 

175.000 

200,000 

122,160 

10.500 

222,975 

67,464 

108,000 

100,000 


150.000 
12.000 
437.  .500 
120.000 
20,00f 
35,00r 
5.00 
.55,11 
308. 6f 
5,1 
20,  C 
12,  f 
30. 
2 


221.8: 

179,2; 

5,0( 


40(>.  ^ 


«  Prior  to  1889  quantity  and  value  are  for  rough  stone  quarried;  since  1890  Ihoy  art'  for  finishes' 
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1885. 

1886. 

1887. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

4,044,425 

$64,712,400 

5,683,329 

195,195,760 

6,417,148 

$121,926,800 

1 

39,909,400 

42,503,500 

39,694,000 

39,482,400 

41,721,600 

40,887,200 

2 

1,538,373 

31,801,000 

1,686,788 

34,869,000 

1,603,049 

33,136,000 

3 

170,962,007 

18,292,999 

161,235,381 

16,527,651 

186,227,331 

21,115,916 

4 

129, 412 

10,469,431 

130,629 

12,200,749 

145,700 

13,113,000 

6 

40,688 

3,539,856 

42,641 

3,752,408 

50,340 

4,782,300 

6 

32,073 

979, 189 

29,981 

1,060,000 

33,825 

1,429,000 

7 

277,904 

179,975 

214,992 

127,157 

205,666 

133,200 

8 

283 

2,550 

3,000 

27,000 

18,000 

59,000 

9 

60 

10,000 

35 

7,000 

75 

16,000 

10 

250 

187 

50 

100 

448 

1,838 

11 

172,491,087 

203,249,225 

236,598,254 

1? 



64,840,068 

82,347,048 

73,707,957 

78,481,056 

87,887,360 

98,004,656 

13 

34,228,548 

76,671,948 

34,853,077 

76, 119, 120 

37,678,747 

84,552,181 

14 

19,000,000 

19,000,000 

26,000,000 
18,877,094 

16 

21,847,205 

19,198,243 

28,064,841 

19,996,313 

28,278,866 

16 

40,000,000 

20,000,000 

.y.    

17 

4,857,200 

10,012,000 

16,817,600 

18 

6,200,000 

7,000,000 

19 

40,320 

275,000 

44,800 

325,000 

48,160 

340,000 

20 

4,150,000 

3,492,500 

4,500,000 

3,990,000 

6,602,744 

6,674,377 

21 

7,038,653 

4,825,345 

7,707,081 

4,736,585 

7,831,962 

4,093,846 

22 

437,856 

2,846,064 

430,549 

1,872,936 

480,568 

1,836,818 

23 

1            3,356,956 

1,678,478 

4,717,163 

2,830,297 

5,377,000 

3,226,200 

24 

9, 148, 401 

1,312,845 

8,950,317 

1,284,070 

8,259,609 

1,201,463 

26 

15,000 

1,050,000 

18,000 

1,440,000 

18,000 

1,440,000 

26 

3,950 

43,575 

18,800 

315,000 

22,000 

330,000 

27 

8,000,000 

480,000 

9,778,290 

488,915 

11,000,000 

550,000 

28 

90,405 

405,000 

95,250 

428,625 

96,000 

426,000 

29 

500,000 

250,000 

224,400 

^ 

1                 10,000 

110,000 

12,000 

125,000 

15,000 

160,000 

31 

49,000 

220,500 

55,000 

220,000 

52,000 

210,000 

32 

10,000 

200,000 

12,000 

225,000 

12,000 

226,000 

33 

23,258 

190,281 

30,193 

277,636 

34,624 

333,844 

34 

3,000 

10,500 

3,500 

14,000 

4,000 

16,000 

36 

209,900 

119,056 

163  600 

36 

310,000 

89,900 

428,334 

141,350 

199,087 

61,717 

37 

600 

108,000 

645 

116,190 

600 

108,000 

38 

15,000 

75,000 

10,000 

50,000 

15,000 

76,000 

39 

327,883 

26,231 

415,525 

33,242 

416,000 

34,000 

40 

100,000 

140,000 

100,000 
16,000 

41 

1,000,000 

15,000 

1,160,000 

15,000 

1,200,000 

42 

875,000 

437,500 

800,000 

400,000 

600,000 

300,000 

42 

30,000 

120,000 

30,000 

120,000 

32,000 

128,000 

44 

5,000 

22,500 

5,000 

22,000 

6,000 

20,000 

45 

2,700 

40,000 

2,000 

30,000 

3,000 

40,000 

46 

1,000 

5,000 

1,200 

6,000 

3.000 

16,000 

•  47 

13,600 

68,000 

14,900 

74,500 

10,200 

61,200 

48 

92,000 

161,000 

40,000 

70,000 

70,000 

142,260 

49 

68,723 

65,373 

35,000 

36,878 

18,340 

18,774 

60 

1,975 

24,687 

61 

715 

17,875 

2,500 

75,000 

3,000 

100,000 

62 

300 

9,000 

200 

6,000 

160 

4,500 

63 

600 

2,000 

600 

2,000 

1,000 

3,000 

64 

66 

241,312,093 
172,491,087 

230,088,769 

270,989,420 
236, 598, 264 

66 

203,249,225 

57 

5,000,000 

800,000 

800,000 

58 

418,803,180 

434,137,994 

508,387  674 

59 
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MINERAL   RESOURCES. 

Mineral  producU  of  the  United  States  for 


14 
15 

16 

17 

18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
4/ 
48 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58 


60 


Product. 


Pig  iron,  value  at  Philadelphia long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco sliort  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin do... 

Platiniun  (crude),  value  at  San  Francisco troy  ounces. 

Total  value  of  metallic  products 


NONMETALLIC    (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Stone , 

Petroleum barrels. 

Natural  gas 

Brick  clay 

Clay  (all  other  than  brick) short  tons. 

Cement barrels. 

Mineral  waters gallons  sold. 

Phosphate  rock long  tons. 

Salt barrels . 

Limestone  for  iron  flux long  tons. 

Zinc  white short  tons. 

Gypsum do... 

Borax pounds. 

Mineral  paints short  tons. 

Grindstones 

Fibrous  talc short  tons. 

Asphalt do . . . 

Soapstone do. . . 

Precious  stones 

Pyrite long  tons. 

Corundmn short  tons. 

Oilstones,  etc.« pounds. 

Mica do. . . 

Barytes  (crude) short  tons. 

Bromine pounds. 

Fluorspar short  tons. 

Feldspar long  tons. 

Manganese  ores do. . . 

Flint do... 

Graphite pounds. 

Bauxite long  tons. 

Sulphur short  tons. 

Marls do. . . 

Infusorial  earth do . . . 

Millstones 

Chromic  iron  ore long  tons. 

Cobalt  oxide pounds. 

Magnesite short  tons. 

Asbestos do. . . 

Rutile pounds . 

Ozocerite  (refined) do. . . 


Total  value  of  nonmetallic  mineral  i)roduets 

Total  value  of  metaUic  products 

Estimated  value  of  mineral  products  unspecified . 

Grand  total 


Quantity. 


6,489,738 

45,792,700 

1,604,478 

231,270,622 

151,919 

55.903 

33,250 

19,000 

100 

204,328 


500 


102,039,838 
41,624,611 


27,612,025 


41,160 
6,503,295 
9,678,648 
448,567 
8,055,881 
5,438,000 

20,000 

110,000 

7,589,000 

26,500 


20,000 
53,800 
15,000 


54,331 

589 

1,500,000 

48,000 

20,000 

307,386 

6,000 

8,700 

29,198 

30,000 

400,000 


300,000 
1,500 


1,500 
8,491 


100 

1,000 

43,500 


Value. 


$107,000,000 

43,046,100 

33,167,500 

33,833,054 

13,399,256 

5,500,855 

1,413,125 

65,000 

20,000 

127,632 


2,000 


237,674,422 


101,860,629 

80,020,483 

25,500,000 

17,947,620 

22,629,876 

7,500,000 

300,000 

5,021,130 

1,679,302 

•2,018,652 

4,374,203 

2,719,000 

1,600,000 

550,000 

456,340 

406,000 

281,800 

210,000 

331,500 

250,000 

139,850 

167,668 

91,620 

18,000 

70,000 

110,000 

95,290 

30,000 

50,000 

279,671 

127,500 

33,000 


150,  oor 

7,6C 
81,  OC 
20,  OC 
15,78 


3,0 
3,' 
3 


286, If 
237,6 


o  Prior  to  1889  quantity  and  value  are  for  rough  stone  quarried;  since  ISfM)  they  are  for  finished  y 
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.«. 

1890. 

laot. 

QiunUtjT- 

VftllM. 

Qmniity. 

VilEM. 

Quantity. 

Valm, 

7,603,  &43 

1130,000,000 

9,203,703 

•151,200,410 

8,279,870 

1128,387,985 

1 

50,001,500 

4Q,H3S,400 

54,516,300 

57,242,100 

58,^,000 

57,630,000 

2 

l,«tl.775 

32^967,  OQO 

1,588,877 

32,845,000 

1,604,840 

;«,175,000 

3 

231,241^214 

3ft,flOT,809 

265,115,133 

30,848,797 

205,812,076 

38,455.300 

4 

I5i>.397 

13,?9I,235 

143,630 

12,668,166 

178.554 

15.534,198 

& 

£S,S60 

5,7m,S24 

03,683 

6,266,407 

S'S? 

8,033,700  , 

6 

m484 

l,ifl0,500 

22,926 

1,203,615 

23,904 

1,036,386  1 

7 

47,4eg 

97,335 

61,281 

61,281 

150,000 

100,000 

8 

115 

28,000 

938 

I77,fl08 

1,289 

217.957 

9 

2£J,6«3 

151,506 

223,488 

iHoea 

118,498 
135,389 

71,099 
25,05« 

10 
11 

soo 

2,000 

600 

2,d00 

100 

500 

12 

217,768,701 

20(2,649,877 

2B2,617,183 

13 

' 

i^,m.m 

H«M,745 

1U,320,01« 

110,430,801 

117.901,237 

117, 18a  ^ 

14 

40,714,721 

56,879,514 

41,489,858 

06,383,772 

45,236,992 

73,944,735 

15 

42,809,700 
26,903,340 

47,000,000 

35,365^105 

47,294,74IJ 
30,526,553 

16 

3&,  163, 513 

45,822,672 

54,291,980 

17 

21,097,099 

18,792,72S 

15. 500,  mi 

IN 

8,000,000 
«3fi>78 

8,500,000 
756,000 

9,000,000 
900,000 

19 

320,365 

392,000 

448,000 

30 

7,000h000 

5,000,000 

8.000,000 

6,000,000 

8,222,792 

6,680,051 

21 

13,780,471 

l,?4S,4fig 

13,907,  41 S 

a,  000, 750 

18,392,732 

2,996.259 

22 

aS0,245 

2,937,776 

510,409 

3,213,795 

587,088 

3,651,150 

23 

8,005,565 

4,195,412 

8,776,991 

4,751,286 

9,087,945 

4,716,121 

24 

tJ,31S>C00 

3,*.W,000 

5,621,622 

2,760,8U 

5,000,000 

2,300.000 

25 

la^flTD 

1,357,000 

1,600.000 

23,700 

1,600,000 

'Ki 

aC7,7i0 

764  J 18 

182,905 

574,523 

308,125 

628,051 

27 

8,000,000 

500,000 

^^^'SS9 

617,500 

13,380,000 

m700 

28 

H30f7 

483,^66 

47,732 

681,992 

49,052 

678,  478 

29 

439«fia7 

450,000 

476,113 
493, 06g 

an 

2a,74fi 

2%4,J70 

41,354 

389,196 

53,054 

31 

m,72& 

171,537 

40,841 

100,416 

45,054 

242,264 

32 

12,715 

231, 70S 

13,  €70 

252,309 

16,514 

243.981 

33 

168,807 

118,833 

235,300 

M 

03,705 

202,119 

09,S5I 

273, -^  45 

106,536 

338,880 

35 

2,245 

10&,S6S 

1,970 

89,395 

2.165 

00,230 

36 

32,9m 

(19,009 

1,375,000 

150^000 

7r7 

50,000 

CO,  000 

75,000 

75,000 

100,000 

38 

19,161 

106,313 

31,911 

86,fi05 

31,000 

118,363 

39 

418,801 

125,607 

387,847 

104^*^19 

343,000 

54,880 

40 

9,^ 

45,835 

8,250 

55,328 

10,044 

78.330 

41 

fl.970 

39,370 

8,000 

45,:»0 

10,000 

60,000 

43 

24,m 

240,559 

25,084 

219,050 

23,416 

239,139 

43 

21,113 

89, -^30 

ia,aoD 

57,400 

15,000 

eo,ooo 

44 

72,a(12 

77,500 
6,012 

110,000 
11,675 

4/t 

7!ffl 

2,366 

1,844 

3,593 

46 

t.150 
1M,5^ 

7,850 
03.056 

1,200 

39,600 

47 

153,620 

130  880 

135,000 

67,500 

48 

3,*W 

23,372 
35,155 

im 

50,240 

2i,o«e 

16,587 

49 

23,^^30 

N) 

2.000 

30,000 

%m 

&i,sm 

1,372 

20,580 

51 

I3p9££ 

3t,oga 

6,788 

16,291 

7.300 
439 

18,000 
4,390 

52 
53 

30 

],8Q0 

71 

4,500 

06 

3,390 

54 

1,000 

3,000 

400 

1,060 

300 

800 

55 

50,000 

2,500 

350,000 

36,250 

^,000 

7,000 

56 

282,6^3,^12 

312,836,503 

321,767,846 

57 

247,7*58,701 

292, 5^9,  Sn 

282,617.183 

58 

1,000,000 

3,000,000 

1.000,000 

59 

531,302,513 

606,476,380 

605,385,l£» 

60 

28 


MINERAL  RESOURCES. 


Mineral  products  of  the  United  States  for 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62  I 

63  i 
64 

65  I 


Product. 


METALLIC. 

Pig  iron,  spot  value long  tons. 

Silver,  commercial  value troy  ouncee. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin do. . . 

Platinum,  value  (crude)  at  San  Francisco troy  ounces. 


Total  value  of  metallic  products. 


NONMETALLIC    (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum barrels. 

Brick  clay 

C-ement barrels. 

Stone 

Corundum  and  emery short  tons. 

Crystalline  ouartz do. . . 

Garnet  for  aoraslve  purposes do. . . 

Grindstones 

Infusorial  earth  and  tripoli short  tons. 

Millstones 

Oilstones,  etc 

Borax pounds. 

Bromine do. .. 

Fluorspar short  tons. 

Ojrpsum do. . . 

Marls do . . . 

Phosphate  rock long  tons. 

Pyrite do. . . 

Salt barrels. 

Sulphur short  tons. 

Barytes  (crude) do. . . 

Cobalt  oxide pounds. 

Mineral  paints short  tons. 

Zhic  white do . . . 

Asbestos do . . . 

Asphalt do. . . 

Bauxite long  tons. 

Chromic  iron  ore do. . . 

Clay  (all  other  than  brick) short  tons. 

Feldspar do . . . 

Fibrous  talc do . . . 

FUnt do. . . 

Fuller's  earth do . . . 

Graphite pounds . 

Limestone  for  iron  flux long  tons. 

Magnesite short  tons. 

Manganese  ores long  tons . 

Mica pounds . . 

Mineral  waters gallons  sold . 

Monazite pounds. 

Ozocerite  (refined) do. . . 

Precious  stones 

Pumice  stone short  tons. 

Rutile pounds . 

Soapstone. short  tons. 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified . 

Grand  total 


1802. 


Quantity. 


9,167,000 

63,500,000 

1.597,008 

352,971,744 

173,654 

87,260 

27,993 

250,885 

1,790 

92,252 

162,000 

80 


120,856,567 
46,850,450 


50,509,136 
"8,"768,*62i 
i,*77i 


13,500,000 

379,480 

12,250 

256,259 

125,000 

681,571 

109,788 

11,698,890 

2,688 

32,108 

7,869 

51,704 

27,500 

104 

87,680 

10,518 

1,500 

470,400 

16,800 

41,925 

22,400 


Vahie. 


$131,161,039 

56,662,500 

33,015,000 

37,977,142 

13,882,320 

8,027,920 

1,245,689 

172,824 

276,416 

50,730 

32.400 

550 


5,172,114 

1,004 

13,613 

75,000 

21,870,004 


00,000 


100 
23,908 


281,514,530 


125,124,381 
82,442,000 
14,870,714 
26,034,196 
9,000,000 
7,152,750 
48,706,626 
181,300 


272,244 
43,055 
23,417 

146,730 

900,000 
64,502 
89,000 

695,402 

65,000 

3,206,227 

305,101 

5,654,015 

80,640 

130,025 
15,738 

767,766 

2,200,000 

6,416 

445,375 
34,183 
26,000 
1,000,000 
76,000 

472,486 
80,000 


104,000 
3,620,480 
10,040 
129,686 
100,000 
4,905,970 


8,000 
312,050 


300 
437,440 


340,028,842 

281,514,530 

1,000,000 


022,543,381 


a  Including  copper  made  from  imported  pyrites. 
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1893. 

1894. 

1895. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

7,124,602 

60,000,000 

1,739,323 

339,785,972 

163,982 

78,832 

30,164 

339,629 

1,503 

49,399 

8,938 

75 

184,810,426 

46,800,000 

35,955,000 

32,054,601 

11,839,590 

6,306,560 

1,108,527 

266,903 

270,540 

22,197 

1,788 

617 

6,657,388 

49,500,000 

1,910,813 

364,866,808 

159,331 

76,328 

30,416 

550,000 

i;387 

9,616 

$65,007,247 

31,422,100 

39,500,000 

33,141,142 

9,942,254 

5,288,026 

934,000 

316,250 

249,706 

3,269 

9,446,308 

65,727,000 

2,254,760 

a  386,913, 404 

170,000 

89,686 

36,104 

920,000 

2,013 

10,302 

$105,198,560 

36,445,500 

46,610,000 

38,012,470 

11,220,000 

6,278,020 

1,337,131 

464,600 

304,169 

3,091 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

100 

600 

160 

900 

12 

219,436,649 

185,804,694 

245,874,431 

IS 

128,385,231 
48,185,306 

122,751,618 
85,687,078 
14,346,250 
28,932,326 
9,000,000 
6,262,841 
33,885,573 
142,325 

118,820,405 
46,358,144 

107,653,501 

78,488,063 

13,954,400 

35,522,095 

b64,655,388 

5,030,081 

36,534,788 

95  936 

18,054 

136,118,193 
61,786,122 

115,779,771 

82,019,272 

13,006,650 

57,632,296 

2>  65, 409,806 

5,482,254 

33,319,131 

106,256 

27,000 

95,050 

14 
.  15 

16 

48,412,666 

49,344,516 

52,892,276 

17 
18 

8,002,467 

8,362,245 

8,731,401 

19 

1,713 

1,495 
6,024 

2,102 
9,000 
3,325 

21 

?? 

'n 

338,787 
22,582 
16,645 

13.5,173 

652,425 

104,520 
84,000 

696,615 

40,000 

4,126,070 

256,552 

4,054,668 

42,000 

88,506 

10,346 

530,384 

1,804,420 

2,500 

372,232 
29,507 
21,750 

900,000 
68,307 

403,436 
63,792 

223,214 
11,718 
13,887 

136,873 

974,445 

102,450 
47,500 

761,719 

40,000 

3,479,547 

363,134 

4,739,285 

20,000 

86,983 

10,146 

498,093 

1,399,090 

4  463 

353,400 
35,818 
53,231 

205,768  '  24 

2,584 

4,954 

20,514 

22,542 

155,881 

595,900 

134,343 

24,000 

797,447 

30,000 

3,606,094 

322,845 

4,423,084 

42,000 

68,321 

20,675 

'  621,552 

1,449,700 

13,526 

348,281 

44,000 

16,795 

?'\ 

76 

77 

8,699,000 

348,399 

12,400 

253,615 

75,000 

941,368 

75,777 

11,816,772 

1,200 

28,970 

8,422 

37,724 

24,059 

60 

47,779 

9,079 

1,450 

448,000 

20,578 

35,861 

33,231 

14,680,130 

379,444 

7,500 

239,312 

75,000 

996,949 

105,940 

12,967,417 

500 

23,335 

6,763 

41,926 

19,987 

325 

60,570 

11,066 

3,680 

11,918,000 

517,421 

4,000 

265,503 

60,000 

1,038,551 

99,549 

13,669,649 

1,800 

21,529 

14,458 

50,695 

20,710 

795 

68,163 

17,069 

1,740 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

iy,264 
39,906 
42,560 

167,000 
435,060 
319,200 

8,523 
39,240 
13,747 

6,900 

30,000 
370,897 
21,038 
41,400 
62,682 

2,623,974 
17,000 
71,769 
55,831 

4,254,237 
137, 150 

46 
47 
48 
49 

843,103 

3,958,05.'5 

704 

7,718 

66,971 

23,. 544, 495 

130,000 

63,232 

2,374,833 

7,040 

66,614 

88,929 

4,246,734 

7,600 

918,000 

3,698,550 

1,440 

6,308 

64,010 
1,849,275 
10,240 
53,635 
62,388 
3,741,846 
36,193 

50 

5,247,949 
2,220 
9,547 

51 
52 
53 

.'V4 

21,569,608 
546,855 

21,463,543 
1,573,000 

55 
56 
57 

264,041 

132,250 

113,621 

,58 

5Q 

150 
23,144 

450 
401,325 

100 
21,495 

350 
266,495 

60 

21,071 

255,067 

61 

1 

323,257,318 

219,436,649 

1,000,000 

362,570,173 

185,804,594 

1,000,000 

393,897,097 

245,874,431 

1,000,000 

fi** 

1 

63 

64 

543,693,967 

549,374,767 

640,771,528 

f\i\ 

6  Clay  products. 


MINERAL  BESOUBCES. 


Mineral  products  of  the  United  States  for 


Product. 


180& 


Quantity. 


Value. 


Pte  iron,  spot  value long  toM. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Alnminmn,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin :. do... 

Platinum,  value  (crude)  at  New  York  City troy  ounces. 


8,023,127 

58,834,800 

2,568,132 

460,061,430 

188,000 

81,499 

30,765 

1,300,000 

2,478 

17,170 


163 


Total  value  of  metallic  products. 


XONMSTALUC  (SPOT  VALITBS). 

Bituminous  coal short  tons . 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum barrels. 

Clay  p&odncts 

Cement barrels. 

Lime 

Slate 

Stone. 


137,640,276 
48,523,287 


60,960,361 
**9,*5i3,'473 


Ck>mndnm  and  emery short  tons. 

Crystalline  auartz do. . . 

Garnet  for  abrasive  purposes do. . . 

Grindstones 

Infusorial  earth  and  trii>oli short  tons. 

MUlstoiies 

Oilstones,  etc. 
Borax. 


2,120 
6,000 
2,686 


3,846 


Bromine. 

Fluorspar. 

Gy 


^u!";. 


pounds. 

....:..do... 
.short  tons. 

do... 

.do. 


Phosphate  rock long  tons. 

Pyrite do... 

Salt barrels. 

Sulphnr short  tons . 

Barytes  (crude) do. . . 

0>balt  oxide pounds. 

Mineral  paints short  tons. 

Zincwbtte do... 

Asbestos do... 

Asphalt do... 

Bauxite long  tons. 

Chromic  iron  ore do. . . 

Feldspar short  tons. 

Fibrous  talc do. . . 

Fuller's  earth do... 

Graphite  (cryvtalline) pounds. 

Graphite  (amorphous) short  tons. 

Magnesite do. . . 

Manganese  ores long  tons. 

Mica  (sheet) pounds. 

Mica  (scrap) short  tons. 

Mineral  waters gallons  sold. 

Monazite jwunds. 

Ozocerite  (refined) do. . . 

Precious  stones 

Pumice  stone short  tons. 

Quartz  (flint) do. . . 

Rutile pounds. 

Soapstone short  tons. 


13,506, 

546, 

6, 

224, 

60, 

930, 

115, 

13,850, 

5. 

17, 

10, 

43, 

20, 

80, 
18, 

10, 

46, 

9. 

535, 

1, 
10, 
49, 

2:.,  79."). 
30, 


190,250,000 

39,654,600 

53,088,000 

49,456,603 

10,528,000 

6,519,920 

1,075.449 

520,000 

347,539 

4,464 


944 


251,445,519 


12,458 
100 

22.183  I 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified. 

Grand  total 


114,891,515 

81,748,651 

13,002,512 

58,518,709 

63,110,408 

6,473,213 

6,327,900 

2,746,205 

23,965,229 

113,246 

18,000 

68,877 

326,826 

26,792 

22,567 

127,098 

675.400 

144,601 

52,000 

573, 34( 

30, 0» 

2,803,37 

320,  If 

4,040.8; 

15,: 

459,' 
1,400, 
6, 
577 
47 
( 
3 
3^ 
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iB97. 

wm.                  \ 

ifioe. 

Quimtity, 

Value.         1 

Quantity. 

Value. 

Quantity. 

Valw, 

0,852.680 

tm,m,m 

11,773,934 

5110,657,000 

13,620,703 

■246,172,654 

1 

fi3.saa,ooo 

32,31ft»000. 

64.43«,00O 

32,118,400 

54,7H500 

32.858.700 

2 

3.774,93.^ 

57.3Sa,000 

3J18,39i 

&1, 403, 000 

3,437.210 

71,053,400 

» 

4&4,07S.274 

HOBO.  180 

62tt,513,g8T 

(il.StS5,2r(^ 

5a8,oaa,92i 

101,222,712 

4 

212.000 

14h88£,728 

222.000 

10.650.000 

210,500 

18,946,000 

6 

9&,mi 

s,m,im 

115,390 

10,38S,0iO 

129,  or4 

14,840.806 

tt 

26.64S 

903,445 

31,092 

1,188,027 

30,454 

1.452,746 

7 

iO(»,COO 

1,500,000 

5,200,000 

1,710,000 

0,500,000 

l,7Ki,000 

8 

B,m 

442,300 

3,^ 

632.101 

2,atil 

559,189 

B 

3a;  TOT 

7,B23 

11,146 

3,9.W 

^,541 

8,505 

10 
11 

im 

QOQ 

225 

IpOlS 

300 

1,800 

12 

305,200,975 

305,433,183 

«»7,831,531 

13 

U7,m,5l9 

119,596,224 

m,  .-193,023 

132,608.713 

193.323,187 

Jff7,W52,104 

14 

«,8T4,7H 

79,301,954 

47,603^070 

75.414,537 

63.944.047 

88,142,130 

15 

I3,821i,422 
40,874.072 

15,200,513 
44,  m  35(1 

30,074,373: 
04,603,904 

10 

00,<T6,5lfl 

55,304,^3 

57,070,850 

17 

<j2,359.Q91 

74,487.680 

95,797,370 

18 

10,m,i^' 

-S.17B,2Sa 

12,111,208 

9,fO0,501 

15,520,445 

12,889  J  42 

19 

6,3ft0,487 
3,524,614 

@.8W,549 

tH  983, 04^7 

W 

3,723,540 

3.002,733 

21 

20,870,071 
m574 

3S,  685,175 
275,064 

35,244,717 
150.  *«0 

??, 

3,lfifi 

4,064 

„,,., ^.tt.. 

4.900 

n 

7,500 

33,500 

8.312 

21,1100 

13,600 

39,000 

24 

2,664 

80,853 

2,967 

W,860 

3.705 

98,325 

25 

368,058 

480,700 

075,580 

^r^ 

3,B33 

22,835 

2,733 

16.601 

4,334 

37,032 

27 

2.^,932 

25,934 

St,  115 

28 

140.070 
1, €80, 000 

180,4fift 
1,120,000 

308.283 
1,13E»,882 

70 

Iti,  000,000 

10,000,000 

40,714.000 

30 

487.149 

129. 0»4 

480.079 

120,014 

433,004 

108,251 

31 

5,062 

i^,\m 

7.*S7,'i 

63,050 

16,900 

W.fv'iO 

33 

288,982 

7.^,804 

29l,*S3S 

755,280 

480,235 

umjm 

33 

00,000 

30,000 

60,000 

30.000 

60,000 

30,000 

34 

1,090,345 

2,073,202 

L308,m 

3,453,460 

1,615,703 

6,084.076 

35 

143,201 

301,541 

193.304 

503.801 

174,734 

643,249 

36 

15,073,302 

4,920,020 

17,0l2,fia4 

<^212.554 

19.708,014 

6,857.407  ' 

37 

2.275 

45,590 

U300 

32.060 

4,S30 

107,600  ; 

38 

20,042 

68,295 

3L3O0 

106,330 

41,804 

139,. -«» 

39 

i9,Ji30 

31,232 

fl.247 

9,371 

10.230 

18,612 

40 

47,3DS 

.^1,020 

48,479 

534,345 

51,020 

517,328 

41 

25,000 

1,7fi0.000 

33,000 

2,310,000 

40,140 

3.211,680 

42 

580 

i>,450 

0O5 

10,300 

081 

11,740 

13 

7S,e4S 

CC4,032 

70,337 

075,640 

76,085 

653,004 

44 

20,590 

67,ft52 

25,149 

75,437 

35,380 

136.508! 

45 

46 

12.616 

43,100 

i:i.440 

32,305 

24.208 

211,545 

47 

S7.009 

390,936 

54  35fi 

411,430 

54.655 

438,150 

48 

17,113 

112<372 

u,fm 

100,500 

12,381 

711.644 

40 

I                1,OT0 

}              65,730 

{     ''"^'gSg 

1                 75, 2» 

3,000,732 
2,^24 

'         m,m 

f50 

151 

IIU 

13,  m 

i,m 

19,075 

1,280 

18,480 

62 

IIJOR 

^,m 

16.957 

I».ia5 

9,9K 

82,278 

^ 

S2,S76 

m.774 

129,520 

103,534 

10^,570 

70,587 

54 

740 

14,452 

z,im 

27,554 

1.505 

60,^8 

66 

1         ^,256,911 

4,509.100 

'2^,m.¥A 

8,051.833 

39.. W,  130 

B,iM8,«J0 

Ob 

44,000 

i,mi 

Z'S0,770 

13,642 

150,000 

20,000 

67 

WO,  076 

1^,090 

f               185, 770 

m 

t-a 

600 

13.200 

400 

10.000 

m 

n,¥^ 

26,227 

21,425 

42.670 

2»,as2 

180,  S4^ 

01 

100 

350 

140 

700 

330 

1,030 

02 

21,«2» 

I              3£5,m 

22,231 

2i7,ll3 

24,7<S5 

330,805 

63 

1        380,7S2,«I7 

1        3G5.OT,B75 

1,000,000 

417,790.  fS71 

525.624,074 

M 

1           30.^,4W,1»3 
1               l,OOf»,000 

1            1.000.000 

65 

65 

6iB,Wl9,fl«Z 

1           724,272,854 

1,014,356, 7W 

m 
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MINEBAL  RESOURCES. 


Mineral  'products  of  the  United  States  for 


PrtMluct, 


72 


METALLIC. 

Pig  Iron,  value  at  Philodplphia, .long  tons. 

Slfviet,  Dommertlai  value, , , .  troy  ounces. 

Gold,  coining  viUut? .  _ do. . . 

CopwT,  vajue  at  New  York  City ._,^ ,.._.. pounds. 

Lpad,  vidup  at  .New  York  City. . , flhort  toua. 

Zine^  Viiltiei  at  New  York  City ...,*,,....,.,...,.....  do. . . 

Quick-silvpr,  valuo  at  San  Francisco- , , . flflJilta. 

Alunijtiiuu,  viUui^  at  Pittsburg,  „__,,,......._.._...... . .pouudi. 

Antimony,  value  at  Son  Fraiidflco „  „ , . , abort  tons. 

Nickel,  vftlue  at  riilladeipihia pounds. 

Tin-.. ,-. ..do... 

Plitinunj,  value  (crude)  at  New  York  City trof  ouBoa^. 

Total  value  of  metallic  products . .......... ,,, , , 

NONUETALUC   (SPOT  VALUES). 

BitUminotw  coal ..,,.... abort  tons, 

Pennaylvanla-antliradte.  .„,..„..,,.  — .,,..,-... — long  tons. 

Natural  gas. , ,  - . 

l^troieum ..............._.......  ^ barrels. 

Clay  products.... , ,,. „,,„,,..,... 

Cement. . ....... ....,..., , . , .Ijarrels, 

Lime 

Sand-^lime  brick.  ^^ , . .  .* -. ,.„,,. 

Blate .-, 

Stone , 


Corundum  and  emery ,.,..,,,,...,,,,,.,.....  — short  tons. 

Crystalline  quartE ...,,,  .do. . . 

Garnet  for  ariraslvii  purpo»rs„ .........._. .do. . . 

Grindstones , ,,,,,,..,,,,.. 

Inriliwiria]  eartlv  and  trlpoli .,,.,,,.,...,..,,..,.,,.., ,  .short  tons, 

MUls  tones. , , , .,..,,,,*, 

Ollatonfls,  etc,,,,....,.,.,.,...... ....___...... ... 

Ai'senious  oxide pounds. 

Borax, ...,.....,,,..„, ..,., short  tons. 

Bromine ,.. pounds. 

Fluorspar.,,,.,  *,.._..,.. _,.._.. ..,_,,_...._....... ahort  tona. 

Ovpsum.... .,,, -do... 

Litnium  ,.,.,*,,,...,...... , ,.........,.,,  do- , , 

Maria ,,-. ,,*---, .....do.,. 

Phosphate  rock - . ..  .long  tons. 

Pyrlle , , ,_,,,,, do.,. 

Hulphur short  tons. 

Siilf ., ,,,,.... ham^ls. 

liaiytDS  fcrude) short  tons. 

Cobalt  oxide* , .........,.,.,. . . pounds. 

Mineral  paints short  tons. 

Zinc  whfto, . . .  „  — do. . . 

Afltweton. , , do. . . 

Asphalt.............. ,,do... 

Bauxite .loog  tons. 

Chromic  Iron  on?. ,,,..,.. .do. , , 

Feldppur , , ...,..,, , short  tona. 

Fibrous  talc. . . , .  .^. .,  ,do. , . 

Fuller's  i^artb , .do. . . 

QlasA  sand....... ,_.,..........,.,,. ,,„,_......,.,_,.,..,do.,, 

Graphltfl  (cryatftllbacl , , pounds. 

Graphite  (amorphous) ,,*,... ...... ..,._,., ..short  tons. 

MagtjmKe..,,,,,, ..do... 

ManganpAc  ores. .,...,...,,..,...  ..^ ....,.,...,. .  Jong  ton*, 

MiCrt  (shf^'ti _ , .pounds. 

Micii  (scrapK, ....-,., .v.. ........ .--..-...... ,,..,. uhnrt  tons. 

Mineral  Wttt^a ,_,. gallons  sold. 

Mimasdto  and  Elroon . , .,.^-,... . . , , , ., * . , , .pounds, 

Prrclous  stom's. . , . , , ,. 

I'umlcu  stone. . . — ._ .sh«rt  tona, 

yuiirta  (flint).. do.., 

KuiUa ., .,,  — ,....,.,.. ., pounds. 

Talc  and  soapatoni* .short  tons. 

Tungsten,... ., ..,,„.,.... . ...dn,,. 

ITranium  and  vaiiadlum. , . , . do. . . 


Total  value  of  nonmetalllu  mineral  products...... 

TottfJ  viijue  of  metallic  proiiucts, ...,,,,_.,. 

Estitnatcd  value  of  mlDeral  products  unspeclBcd, 

Grand  total 


Quantity. 


3,829,867 

006,117. 1(i6 

270,824 

2S,J17 
7,150,000 

0,715 


400 


212,310,11^ 
51,221,353 


i7;a3i,t56* 


4,30S 
3,185 


3,015 


£21,444 

IR,4S0 

604, 4e2 

520 

00,000 

l,4ei'2}0 

aM,til5 

3,5:?5 
fi7,r*o 

fi,47l 
57,431 
4S,M0 

1,054 

54,L5S9 

23,184 

140 

a,  600 
9,1^ 


5,507,855 

on 

3,25£2 

11,771 

45(1,3^ 

5,407 

47,5fi8,7M 

90g,au 


Valtia. 


5250,044,000 

35,741,100 

79,171,1X10 

9S,4!H,0;^ 

23,561,  fiSS 

10,054, 19tJ 

1,303, 5fi*l 

1,9S0,0DQ 

837,896 


2,500 


511*1332,891 


220,930,513 
85,767,851 
23,ffl»,C74 
75,06^,313 
06,212,345 
13,283,581 
0,797,400 


4,240, 4tiO 
36,970,777 
102,715 
40,70,^ 
123,475 
710, 02« 
24,1307 
32,^ 
174,087 


170,036 
848,215 
140,700 
94,500 
1,627,203 


30,000 

5,359,248 

749,991 

£8,100 

6,044,003 

188,069 

11,648 

044,  OSS* 

3,<M»7,210 

1U,310 

415,958 

§9,670 

1,400 

130,971 

4£)0,600 

07,535 


197,579 

11*,  333 
100,280 

92,758 

55,20^ 
i,245, 172 

48,805 
333, 170 


32,tt5 

300 

27,943 

10 


H*fe,35l 

1,300 

383,511 

11,040 


594,308,501 

611,(>33,8I&1 

1,000,000 


1,107,031,302 


'NometAllio  tin;  about  20  tona  of  high-grade  conoentratea  shipped  to  England  from  South  Carolina, 
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1001.                            1 

1902, 

19QS, 

Qimntlty, 

Vflloe. 

Quality- 

VftlOB. 

Quautiti^, 

Valuik 

15,^78,354 

1342,174,000 

17,821,307 

1372,775,000 

18,009,252 

1344,350.000 

1 

£5,214,000 

33,128,400 

56,500,000 

29,415,000 

54,300,000 

29,322,000' 

2 

a,S05,5Q0 

78,600,700 

3*870,000 

80,000,000 

3,560.000 

73,591,700 
01,506,006 

3 

eoa,ora,fiio 

S7, 300, 515 

650,508,644 

76,568,054 

698,044,517 

4 

270tT€0 

!o,ma(» 

270,000 

22,140,000 

283,000 

23,520,000 

5 

140,823 

11,265,760 

156,927 

l4,62.'i,5&G 

159,219 

16,717,905 

6 

28,727 

1,382,305 

34,291 

1,467,848 

35,eao 

1,544,934 

7 

7|  150,000 

2,288.000 

7,300,000 

2,^4,590 

7,500,000 

3,284,900 

8 

^SS 

mwa 

3,501 

634,506 

3,128 

548,433 

9 

^700 

3,551 

5,748 

2,701 

114,200 
110 

46,900 

10 
11 

1,108 

27,626 

94 

1,814 

2,080 

li 

4flO,006,fiflO 

599,916,009 

683,433,948 

13 

325,a2»,i4a 

236,433,049 

1^,216^844 

200,858,483 

2S3,749,3«}  1 

351,f«7,933 

14 

flO,M2,5flO 

m.504,oac| 

36,940,710 

76,173,686 

60.613,454 

152,030,448 

15 

27,066,077 

30,867,863 
71,178,910 

35,807,800 
94,60^050 

16 

m,mA9* 

66,417,335 

88,766,916 

160,461,337 

17 

110,211,587 

123, 169, 531 

131,062,421 
31.931,341 

18 

«^  088,707 

^^'S^^ 

A753,504 

26,360,380 

29,809,140 

19 

8, 204,064 

9,335,618 

9,256,882 

155,040 

6^266,885 

57,433,141 

20 

21 

4,787,525 

5,695,051 

Vl 

47,284, 183 

54,708^683 

23 

4,355 

'l4fl;o« 

4,261 

104,605 

2,5€2 

6ilQ2 

24 

^^?S 

41,500 

^S']S! 

84,336 

8,938 

76.908 

25 

4,4« 

158,100 

3,926 

132,830 

3,950 

132.500 

28 

560, 7oa 

667,431 
53,244 

721.446 

27 

4,  €30 

£2,960 

5,665 

9,219 

76,273 

38 

57,171) 

59,806 

52,552 

29 

158,300 

221,762 

366.  S67 
36,601 

^ 

¥!5?! 

3229 

2,703,000 

81,180 

1,^,000 

31 

65,344 
cl7,^ 

697,307  ' 
314,811 

M7,404 
«a»0OO 

2,447,614 
91,000 

r3i430 

661,400 

33 

563,045 

15iff72 

513,893 

128,472 

598,500 

H&7,580 

33 

i            i%m 

113,803 

48,OLS 

271,832 

42,.'>23 

213,617 

34 

633,791 

1,506,641 

81fi.478 

2,089,341 

1,041,704 

3,792,943 

36 

1                 1,750 

43,200 

1,245 

25,750 

1,155 

23,425 

30 

&9,f^ 

124.880 

12,439 

12,741 

34,211 

22,621 

37 

^'iSf'S? 

f'P'^ 

1,490,314 

4,693,444 

1,681,570 

5,319,294 

38 

'          241,  a&i 

L  257, 879 

207,874 
23,^49,231 

947, QBO 

}        #233,157 

1,109,818 

r39 

20,566,661 

6,617,449 

5,{»0&,636 

18,968,089 

5,286,988 

41 

#h070 

157,M4 

61,068 

303,164 

50,397 

152,150 

42 

13,300 

24,048 

3.730 

6,714 

120,000 

228,000 

43 

^,am 

636,145 

60,191 

746,227 

66,262 

500,922 

44 

46,500 

3,720,000 

52,645 

4,016,499 

62,962 

4,801,718 

45 

747 

13,408 

1,605 

16,200 

887 

16,760 

46 

63,134 

5,W,335 

105,4.^ 

765,048 

101,255 

1,005,446 

47 

1                13,^ 

79,914 

27,323 

120,366 

48,087 

171.300 

4S 

3GS 

5,790 

315 

4,567 

150 

2,250 

49 

H?41 

230,422 

45.287 

250.424 

41,«91 

255^733 

50 

60,300 

4S3,aOQ 

71,100 

615,350 

60,230 

421,600 

51 

14,113 

96,836 

11,492 

08,144 

X,693 

190,277 

52 

943,135 

807,797 
182,106 

8^.044 
{        4,538,155 
\             16,591 

865,828 

S% 

}                167,714 

f         3,935.a4 
\                4,739 

)               225,554 

f54 
165 

3,S00 

10,600 

3,830 

8.4fiO 

3,744 

10,595 

50 

11,TO5 

U6,722 

7,4n 

00,911 

2,aa5 

25,335 

57 

'          moeo 

98,859 

373,266 

83,843 

019,600 

118,088 

58 

2,171 

19,710 

1,400 

35,000 

1,659 

25,040 

5^ 

56,771,  ISS 

7,586,962 

04,859,451 

8,793,761 

51,242,757 

9,041,078 

60 

748, 73e 

3^ 

802,000 

31*» 

865,000 

65,200 

61 

289,060 

328,450 

307,900 
3,666 

na 

700 

2,750 

835 

63 

H4TO 

149,297 

36,365 

144,209 

55,233 

166,947 

04 

44,260 

5,710 
42I,88S 

'\^ 

65 

525,157 

26,671 

418,400 

60 

170 

27,720 

184 

HM) 

292 

43,639 

67 

375 

S,810 

48.  m 

30 

6,625 

68 

000,993,170 

723,186,708 

907, 495, 032 

60 

430,000,850 

599,916,009 

583,433,948 

70 

1,000,000 

1,000,000 

1,000,000 

71 

1,142,000,020 

1,333,102,717 

1,491,928,980 

73 

fr  Befined.    <  Crude,    d  Included  under  pyrite.    « Included  urdet  e&Um&\A4  Ms^yec\Si&^  ^xo^vvcX^. 
64949— M  H  1907,  pt  1 3 


34 


MI^•EBAL   RESOURCES. 


Mineral  products  of  the  United  StatcHjor  the  rnlcTuIar  years  lSSO-Iff07 — C^mtinued. 


1905. 


I^roduct. 


Quantity.  Value.  Quantity.    |       Value. 


METALUC. 

rig  iron  (ipot  value). - . ., . ,.,.., . . .  .lonK  toiw. . 
SUtcTh  QiNiiiii«iel«l  ^alQC^^^^.-troy  ounoi's.. 

Cioldi  eoliiliie  value,  .....,,„.. do — 

Chopper,  Talap  at  N**w  York  City , i>oiincLs. . 

hM^  rtiitB at  Now  Vofk  City , . . . .  .short  tons. . 

Ztnc,  TituA  at  Sew  York  City do 

QjsitekMhfer,  T6h»  at  a^n  Fmncbcu flasks. . 

jUumliiiiiap  Tiiue  at  PttUbuFg |)ounds. . 

AntimeDf^  vwI\m,  San  Jnae^isco. .  .short  tons. . 

Hletol,  vtiam  al  Philadelphia. , i>ounds. . 

Thi... . „ . do 

Ptatlmiin,  vilue  (cru»le)  at  Now  York  City, 
troy  ounces 

Total  value  of  metallic  |>ro<lucts 

xoNMET-\LUC  (sjiot  values). 

BltiEmtDiNis  CO  i] short  tons. . 

Pennsylvania  anthrudto long  tons. . 

Natural  g&s 

Petroleiiin barrvls. . 

Clay  products 

Cement barrels. . 

Lime short  tons. .' 

Sand-lime  briek 

Slate. 


— XJ.Ol.OUO 

AU.44i4.7U) 
l(L-».«i2l»,M.'» 

IK.  (•70,2(10 
l,'i(W.79:» 
2,477,1100 

5()r>,r,24 

11,400 


.J.tiW.HUO  ! 
A,W2,4W  ' 
812,:i;i7,2t>7  ■ 
:«)7,(K)0  ■ 
iH*>.702  I 
34,ri70 
K,iiOO,0(K) 
3,ft')7 
24,000 


22,e»2.380 

.Vi.lOI.MX) 

4.2i».743 

9ni,907.M3 

«)2.000 

203,849 

ao,45i 

11,347,000 
3,240 


S382,45O,0nD 

34,221,97« 

88,180,700 

139,795,710 

28,600,000 

24,054,183 

1.103,120 

3,246,300 

705,787 


200 


4,1(0 


None. 
318 


5,320 


:.()2.14«».('.24    702,453,101 


27S.rw-,«),r»su 

♦m,31S.4«0 


117,080.0(^0 


3i,r)7:.,2.'>7 

2. 707,  WW 


Stone 

Corundum  and  emery short  tons. . 

Crystalline  quartz do 

Garnet  for  abrasive  purposes do 

Grindstones 

I  :  h  and  tripoli short  tons. . 

%t       '    ■         

Oilau^,  ett* 

AmidocBiKtdi!  pounds.. 

BoCBx  ande  short  tons..' 

Bforaioe,  pounds.-! 

IPltioiipar  short  tons..! 

Gjpsuci^  do ' 

utfiium  miDeraiiE  do. . . . ' 

Marta.  do. . . . 


1.916  I 
.'n.940  I 
3.854 


(>.274 


rvhit 


njck       long  tons. 

do... 

._  do... 

Salt Itarrels. 

t (ai]de>  short  tons. 

oilde, poimds. 

I  pilnts .  short  tons. 

hite,  _     do. . . 

do... 

Asphalt do 

^'  long  tons. 

ChroT.'ji':  iron  or** do. 

Feld-iKir short  tons. 

Fibrous  talr- do 

FriUer  .1  ftarih do. . . . 

Gla.'iS  sand do 

Gta^ptilte  fajstaUiiHf  i pounds. . 

Onfdifte  (flfflttphMU; short  tons. . 

Mm^emu , do. . . . 

Man{:anft-ie  on.--; long  tons. . 

Mioa'sheet; pounds. . 

Mica  '-rf.-rap; short  tons. . 

Mineral  wat»:r>. galloas  sold . 

Monarlte  and  zirron pounds. . 

Frer:loiis  stone  • 

Pumi^-e  stone .short  tons 

Quartz  mint, do.... 

Ktitile pounds. 

Sand,  molding.',  f.u  ..  and  ;:r.iv»'l... short  tons. 

Talo  and  vwp-ton*' do 

Tunffiten do 

Uranium  and  vaiia/liiini. do 


I 


72,413 

4.5.  ^7 

897.100 

;W.4.=)2 

940.917 

577 

1S.9«»  ■ 

1,H74.428  . 

334.373 


.m').:W7, 
i:is.»74, 
;i8,49»-.. 
101,175, 

I3i,(r>:j, 
2«i,o;u, 

9.951, 
4«>3, 

5.(517. 
'}S.  7U'». 

74, 

117, 

SSI. 

44, 

37, 

iss, 

2, 

<i9\ 

2»i9, 

2:i4, 

2. 7S4, 

5, 

13, 

(),  5}S0, 


()01 

020 

7(iO 

4.'>5 

248 

920  * 

4.V)  . 

128  ' 

195 

715 

9S')  . 

KIO  i 

.581 

.527 

U'A 

3;w 

dsTy 

IS")  ■ 

810 
I'M) 
755 

^1 

145  I 

875  ■ 


315.0»V2,785 
09,339,152 

"i.'i4,"7i7,*586" 


40,102,308 
2.984,100 

2.i2(V 

19.039 
S.a'iO 

10,977 

22,o:«). 

ti5, 
22. 
(14. 
(13. 
1, 
KX, 
47. 

4.5, 

(>4, 

29, 

858. 

.5.(181, 

Iti. 

2. 

3. 

(K18, 

1. 

50. 723. 

745, 


000  : 

.592 ; 

3(>3  I 
480  . 
5?2 
Oitil 

12;* , 

188 

oa5 

480 

719  ■ 

177 

927 

850  I 

14(>  . 

358 

090 

500 

909 


3.478..5*VS 

(1.  (CI.  222 

174. 

42, 

1.448, 

4. 808. 


879, 
2,3.',, 
1, 
2(i*;, 
507, 
l(i8, 

71H1, 


9.58 

(lOO    . 

.V)l 

482  . 

740 

8.'V(; 

704 
84.5 
32(1  , 
400  , 

rnn) 

41>2 


;i2i.;r2 


1..530 
.52,270 


9,821.009  ■■ 
27. 184  I 
740  . 
45 


9. 

2«J. 

109. 

10. 

7. lys. 

85. 

.324. 

5. 

10(). 

4.95l! 

4.33. 

184, 

10. 


2i»s 

4«.2 
8.51 

450 ; 

(KiS 
3(K) 
421 
.')IK) 
UN) 
(i07 
331 
000 
(iOO 


Total  value  of  non metallic  mineral  pro<l-  I" 
wl  s ' . 

Total  value  of  metallic  pro«lu<"ts I . 

Ksllnialed    value    of   mineral    pro<iiicts  I 
imsfjof-ified I . 


8(i0.522.72l 
.'i(r2,149.(»24 


400.000 


'irand  total. 


1.. 507. 380 
4(1,334 
1,192,7.58 
57.38.5 
1.043,202 
79 
38,02(>  : 
1.947.190 
•2.5;j.000 
181.077  I 
^'..  90*1, 122  , 
4.s,235 


334,658,294 

141,879,000 

41,562,855 

84,157,399 

149,097,188 

35,931,533 

10,941,680 

972,064 

5.490.207 

63,798,748 

61.464 

88.118 

148,095 

777,800 

64,687 

37,974 

244.646 

35.210 

1,019,154 

178.914 

302,488 

3,029,227 

1,412 

16,494 

0,763,403 

938,492 

3,706,660 

6,095,922 

148,803 


7o.av> 

08. 003 
3. 109 
115.207 
4K.129 
22 
.T).  419 
.V».500 
25.178 

i.(K<).:m 

(..0;i«1..507 

21.U.5.3 

3.93;i 

4.118 

924,875 

1.120 

17,-55)0.081 

1,352,418 


1. 8.-^2 
51.145 


,  144,(i;j3 

40.  l.'?4 

S03 

4 


1.932.048 

5.520.240 

42,975 

758.153 

240,292 

376 

226.157 

445.000 

214.497 

1.107,730 

318,211 

15.221 

3(i,214 

100,732 

17,856 

0,811,611 

163,906 

320,350 

5.540 

104,109 


10.115,916 

037.062 

208,676 

375 


2. 282, 734 
702. 453, 101 

400,000 


1.02.5.135,835 
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Mineral  products  of  Uie  United  States  for  the  calendar  years  1880-1907 — Continued. 
I'roduct. 


Pig  iron  (spot  value) long  tons. . 

Silver,  commercial  value troy  ounces. . 

Gold,  coining  value do 

Copper,  value  at  New  York  City.. pounds. . 
Lead,  value  at  New  York  City  .short  tons.. 

Zinc,  value  at  New  York  City do 

Quicksilver,  value  at  San  Francisco. flasks. . 

Aluminum,  value  at  Pittsburg pounds.. 

Antimony,  value  at  San  Francisco,  short 

tons 

Nickel,  value  at  Philadelphia pounds. . 

Tin do. . . . 

Platinum,  value  (crude)  at  New  York  City, 

troy  ounces 

Total  value  of  metallic  products 

NONMETALUC  (spot  ValuCS). 

Bituminous  coal short  tons. . 

Pennsylvania  anthracite long  tons. . 

Natural  gas 

Petroleum barrels. . 

Clay  products 

Cement barrels . . 

Lime short  tons. . 

Sand-lime  brick 

Slate 


1906. 


Quantity. 


25,307,191 

56,517,900 

4,565,333 

917,805,682 

350,163 

199,694 

26,238 

14,910,000 

1,766 


1,439 


342,874,867 
03,645,010 


126,493,936 


51,000,445 
3,198,087 


Stone 

Corundum  and  emery short  tons. . 

Abrasive  quartz  and  feldspar do 

Garnet  for  abrasive  purposes do 

Grindstones 

Infusorial  earth  and  tripoli short  tons. . 

Millstones 

Oilstones,  etc 

Arsenious  oxide pounds. . 

Borax  (crude) short  tons.. 

Bromine pounds. . 

Fluorspar short  tons. . 

Gypsum do 

Litniura  minerals do 

Marls do 

Phosphate  rock long  tons. . 

Pyrite do 

Sulphur do 

Salt barrels.. 

Barytes  (crude) short  tons,. 

.Cobalt  oxide pounds. . 

Mineral  paints short  tons. . ' 

Zinc  white do j 

Asbestos do —  i 

Asphaltum do 

Bauxite long  tons. . 

Chromic  iron  ore do 

Feldspar short  tons . . 

Fibrous  talc do 

Fuller's  earth do 

Glass  sand do ' 

^„,.x-f  crystalline pounds. . 

*^^^P"^^lamorphous short  tons. . 

Magnesite do — 

Manganese  ores long  tons. . 

Mangani  ferous  ores do 

Ar;__/sheet pounds. . 

^^^^\scrap short  tons. . 

Mmeral  waters gallons  sold. . 

Monazite  and  zircon pounds.. 

Precious  stones 

Pumice  stone short  tons. . 

Quartz do ■ 

Rutile pounds. .  . 

Sand,  molding,  etc.,  and  gravel.. short  tons.  .| 

Talc  and  soapstone do 

Tungsten do 

Uranium  and  vanadium do . 

Total  value  of  nonraetallic  mineral  j" 
products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products 
unspecified 

Grand  total 


1,160 

24,082 

4,650 


8,099 


1,474,000 

58,173 

1,283,250 

40,796 

1,540,585 

383 

19,10* 

2,080,957 

261,422 

294,153 

28,172,380 

50,231 


66,033 

74,680 

1,695 

138,059 

75,332 

107 

75,656 

61,672 

32,040 

1,089,430 

5,887,982 

16.853 

7,805 

6,921 

41,300 

1,423,100 

1,489 

48,108.580 

847,275 


12.200 
66,697 


31,842,572 

58,972 

928 


Value. 


$505,700,000 
38,256,400 
94,373,800 
177,596,888 
39,917,442 
24,362,668 
958,634 
4,262,286 

602,949 
(«) 
35,600 

45,189 


886,110,856 


381,162,115 

131,917,694 

46,873,932 

92,444,735 

161,032,722 

55,302,277 

12,480,653 

1,170,005 

6,668,346 

66,378,794 

44,310 

121,671 

157,000 

744,894 

72,108 

48,590 

268,070 

63.460 

1,182,410 

165,204 

244,025 

3,837,975 

7,411 

7,341 

8,579,437 

931,305 

5,096,678 

6,658,350 

160,367 

(°) 

2,161,461 

5,999,375 

28,565 

1,290,340 

368,311 

1,800 

401,531 

557,200 

265,400 

1,208,788 

238,064 

102, 175 

23,415 

88,132 

122,400 

252,248 

22,742 

8,028,387 

152,560 

6  589,000 

16,750 

243,012 


11,489,420 
874,356 
348,867 
(«) 


1907. 


Quantity. 


25,781,361 

56,514,700 

4,374,827 

868,996,491 

365,166 

223,745 

21,567 

17,211,039 

2,022 


357 


Value. 


9529,958,000 
37,299,700 
90,435,700 
173,799,300 
38,707,506 
26,401,910 
828.931 
4,926,948 

622,046 
(«) 
33,285 

10,589 

903,024,005 


394,759,112 
76,432,421 


166,095,335 


52,230,342 
3,084,799 


1,069 
17,435 
7,058 


3,502,000 

52,850 

1,379,496 

49,486 

1,751,748 

630 

14,091 

2,265,343 

247,387 

293,106 

29, 704, 128 

89,621 


71,973 

71,784 

653 

223,861 

97,776 

290 

84,544 

67,800 

32,851 

1,187.296 

4,947,840 

26,803 

7,561 

5,604 

103.844 

1.060.182 

3,025 

52.060,520 

548, 152 


8,112 
22,977 


40,664,622 

72,010 

1,640 


1,017,696,178 
886,110,856 

200.000 


1,904,007,034 


451,214,842 

103,584,056 

52,866,835 

120,106,749 

158,942,369 

55,903,851 

12,640,512 

1,225,769 

6,019,220 

71,105,805 

12,294 

126,582 

211,686 

896,022 

104,406 

31,741 

264,188 

163,000 

1,121,520 

195,281 

287,282 

4,942,264 

11,000 

8,429 

10,653,558 

794,949 

5.142,850 

7,439,651 

291,777 

(°) 

2,979,158 

6,490,660 

11,899 

2,826,489 

480,330 

5,640 

499,069 

626,000 

291,773 

1,250,067 

171.149 

125,821 

22,683 

63,369 

259.473 

349,311 

42,800 

7,331,503 

6.5,800 

6  735,800 

33,818 

157,094 

(°) 

13,242,002 
905,047 
890,048 
(°) 


1, 166, 165, 191 
903,024,005 

100,000 


2,(»<i,'2«^,Y^ 


aincluded  under  unspecified.        ^Includes  pearls  valued  at  ^3&\,QIQICiVQ.  VWJfe,  «,xA^^>^*JfiVQ.^5*J^* ^ 
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OUTPTJT  AND  VALUE,  BY  STATES  AND  TERRITORIES,  OF 
THE  MINERAL  PRODUCTS  OF  THE  UNITED  STATES  IN 
THE  CALENDAR  TEAR  1907. 

In  the  following  table  are  shown  the  quantity  and  the  value,  by- 
States  and  Territories,  of  the  mineral  products  of  the  United  States  in 
1907. 

The  values  for  gold  and  silver  are  the  official  %ures  agreed  upon  by 
the  United  States  Geological  Survey  and  the  Director  of  the  Mint. 
The  figures  for  the  tonnage  (not  the  value)  of  pig  iron  in  1907  are 
taken  from  the  annual  report  prepared  bv  Mr.  James  M.  Swank,  gen- 
eral manager  of  the  American  ana  Steel  Association.* 

Oviput  and  valuey  by  States  and  Territories^  of  the  mineral  products  of  the  United  States 

in  the  calenilar  year  1907. 

ALABAMA. 


Product. 


Clay  products. 


Clay 
Coal. 


short  tons. 

Copper pounds. 

Gold fine  ounces  (troy). 

Graphite short  tons. 

Iron,  pig long  tons. 

Lime short  tons. 

Mineral  waters gallons  sold. 

Natural  gas 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy) . 

Stone 

other  products   


Total. 


Quantity. 


14,250,454 


1,325 

715 

1,686,674 

85,909 

130,800 


311,650 
600 


Value. 


$1,754,409 
18,405,468 

27,400 
54,000 
30,100,000 
368,902 
20,720 

169,872 

400 

828,847 

d 406, 740 


52,136,749 


ALASKA. 


Coal 

short  tons. . 

(e) 

Cooper 

pounds.. 

7,034,763 
894,424 
179,300 

$1,406,053 

gSS:, 

Silver      

fine  ounces  (troy).. 

do 

18,489,400 
118,300 
38,110 

Stone 

other  products 

/ 147, 789 

Total 

20,200,552 

■ 

ARIZONA. 


Clay  products -  -  -  -  -  -  .  - ' .  - 

$101,462 

CoDDer 

pounds. . 

256,778,437 

128,871 

2,340 

12,825 

51,355,687 

Goir.. 

Lead 

line  ounces  (troy). . 

short  tons. . 

2,664,000 
248,040 

Lime 

do... 

84,262 

Precious  stones 

21,280 

1,916,000 

237,110 

SUver 

Stone 

fine  ounces  (troy). . 

2,903,100 

Tungsten 

10,769 
9,066 

Zinc 

do.... 

77* 

other  products 

(7  105,994 

Total 

56,753,650 

a  Ann.  Statist.  Rent.  Am.  Iron  and  Steel  Association  for  the  year  1907. 

b  Included  under  Miscellaneous. 

e  Included  imder  Texas. 

d  Includes  In  1907:  Bauxite,  mica,  P6rtland  and  puzzolan  cement,  pjTlte,  sand-llnio  brick. 

e  Included  imder  California. 

/  Includes  in  1907:  Graphite,  gypsum,  tin,  mineral  waters. 

0  Includes  in  1907:  Asbestos,  Portland  cement,  mineral  waters,  sand  and  gravel,  sand-lime  briclc. 


SUMMABT. 
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Output  and  value,  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 
in  the  calendar  year  1907 — Continued. 


ARKANSAS. 


Product. 


Quantity. 


Value. 


Clay  products 

Glass  sand 

Lead 

Lime 

Manganlferous  ores  . 

Mineral  waters 

Natural  gas 

Precious  stones 

Sand  and  gravel... 

Slate 

Stone 

Zinc 

Other  products 


...short  tons. 

do... 

do... 

do... 

...long  tons, 
.gallons  sold. 


.short  tons, 
.short  tons. 


Total. 


2,670,438 

43 

16 

33,472 

4,133 

431,611 


165,070 

"'i,*9ii" 


$636,286 

4,473,603 

32 

1,600 

160,666 

8,266 

86,236 

(«) 

2,800 

81,646 

8,600 

316,478 

226,498 

6488,167 


6,386,747 


CALIFORNIA. 


Asphalt 

Borax 

Cement,  Portland. 

Chromite 

Clay  products 

Coal 

Copper 

Glass  sand 

Gold 

Gypsum 

Lead 

Lime 

Magnesite 

Manganese  ores... 

Mineral  waters 

Natural  gas 

Ocher 

Petroleum 

Platinum 

Precious  stones 

Pyrite 

Quicksilver 

Salt 

Sand  and  gravel... 
Sand-lime  Drick. . . 

Silver 

Slate 

Stone 

Zinc 

Other  products  . . . 


.short  tons. 

do... 

barrels. 

..long  tons. 


short  tons. 

pounds. 

short  tons. 

.fine  ounces  (troy). 


..short  tons. 

do... 

do... 

long  tons. 

.gallons  sold. 


short  tons. 

barrels. 

.crude  ounces  (troy). 


.long  tons. 


barrels. 

.short  tons. 


.fine  ounces  (troy). 


.short  tons. 


Total. 


131,068 
62,860 
(0 
290 


d 24, 089 

33,696,602 

11,064 

816,288 


864 

84,981 

7,661 

100 

1,680,169 


460 

39,748,376 

300 


61,960 

17,431 

626,693 

1,233,869 

'i,'696,'666 


140 


$1,213,967 
1,121,620 

6,640 

6,740,637 

91,813 

6,739,320 

8,179 

16,863,600 

141,676 

90,624 

691,861 

22,683 

600 

460,972 

168,397 

3,970 

14,699,966 

8,898 

173,716 

174,649 

662,644 

302,940 

170,687 

63,160 

1,049,400 

60,000 

3,134,429 

16,620 

c  2, 817, 610 


66,679,436 


COLORADO. 


Clay  products 

Coal short  tons. . 

Copper pounds. . 

Fluorspar short  tons.. 

Glass  sand do 

Gold fine  ounces  (troy).. 

Iron,  pig long  tons. . 

Lead short  tons . . 

Lime do 


10,790,236 

13,998,496 

3,300 

2,000 

1,010,921 


48,876 
6,679 


$2,041,476 

16,079,449 

2,799,699 

11,400 

2,600 

20.897,600 

(«) 

6,180,866 
28,798 


a  Included  under  Miscellaneous. 

b  Includes  in  1907:  Bauxite,  fuller's  earth,  oilstones,  phosphate  rock,  sand-lime  brick. 

c  Includes  in  1907:  Asbestos,  Portland  cement,  infusorial  earth,  metallic  paint,  quartz,  talc  and  soap- 
stone,  and  tungsten. 

d  Includes  Alaska. 

«  Includes  In  1907:  Portland  cement,  fuller's  earth,  gypsum,  graphite,  mica,  pig  Iron,  sand-lime  brick, 
sulphur,  uranium,  and  zinc  lead. 
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Output  and  value^  by  Stales  and  Territories^  of  the  mineral  products  of  the  United  States 
in  the  calendar  year  1907 — Continued. 


CO  LO  RA  DO— Continued. 


Product. 

Quantity. 

Value. 

Manganiferous  ores 

Mineral  waters 

long  tons.. 

fralions  sold. . 

99,711 
775,100 

1251,207 
154,415 

Natural  gas 

(") 

PetroJeuni ....,, 

barrfils.. 

331,851 

272,813 

Precious  stones 

10,790 

Sand  and  gravel 

short  tons. . 

06,456 
11,495,400 

22,573 

SUver 

Stone 

fine  ounces  (troy). . 

7,587,000 
869,328 

Tungsten 

573,643 

Vanadium 

6,000 

Zinc 

short  tons. . 

26,077 

3,077,086 

Other  products 

b  12,237,596 

Total. 


71,105,128 


CONNECTICUT. 


Lime 

short  tons. . 

81,433 
307,906 

Mineral  wat^'rs 

gallons  sold . . 

Precious  stones 

8and  and  gravAi 

short  t^ns.  . 

29,815 

Stone 

Other  products 

Total ---  ---  ---  ---    -  -  -  

—  ■ 

$358,052 

41,439 

133 

26,193 

1,052,582 

cl, 911, 120 

3,389,519 


DELAWARE. 


Clay  products 

Sand  and  gravel • short  tons. 

Stone. 


147,282 


Other  products . 
Total 


1190,440 

63,887 

158,192 

d  18, 919 


431,438 


DISTRICT  OF  COLUMBIA. 


Clay  products. . . 
Other  products . 


Total. 


$322,084 
15,210 


337,294 


FLORIDA. 


Clay  products 

Fuller's  earth short  tons. . 

Mineral  waters gallons  sold. . 

Phosphate  rock long  tons. . 

Sand  and  gravel short  tons. . ! 

Sand-lime  brick \. 

Stone. 


Other  products. 
Total 


22, 9()() 

43, 430 

1,3.57,30-) 

15,798 


S3,54, 575 

213, 620 

12, 378 

0,577,757 

6,609 

109, 275 

15,000 

76, 540 


,  mT),  754 


a  Included  imder  Miscellaneous. 

ft  Includ&s  in  1907:  Portland  cement,  fuller's  earth,  gypsum,  grapliite,  iiih-a,  pig  iron,  SMnd-linie  brick, 
sulphur,  uranium,  and  zinc  lead. 

c  Includes  in  1907:  Clay  products,  infusorial  earth,  pig  iron,  abrasive  quartz  and  fcldsjmr,  mt'lalllc 
paint,  quartz,  precious  stones. 

rf Includes  in  1907:  Mineral  waters,  sand-lime  ])rick. 


SUMMARY, 
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Output  and  value,  by  States  and  TerritorieSy  of  the  mineral  products  of  the  United  States 
in  the  calendar  year  1907 — Continued. 


GEORGIA. 


Product. 


Quantity. 


Value. 


Clay  products 

Copper 

Glass  sand 

Gold 

Lead 

Lime 

Mineral  waters 

Ocher 

Sand  and  gravel 

Sand-lime  Drick 

Silver 

Stone 

Talc  and  soapstonc. 
Other  products 


short  tons. 

pounds. 

short  tons. 

.fine  ounces  (troy). 

short  tons. 

do... 

gallons  sold. 

short  tons. 

do... 


.fine  ounces  (troy). 
short  tons. 


Total., 


a  362, 401 


4,800 

3,135 

2 

18,349 

246,800 

5,600 

226,290 


700 
"739" 


S2, 490, 237 
499,686 
(ft) 

4,800 

64,800 

212 

70,826 

28,120 

57,100 

81,991 

89,582 

500 

1,745,638 

11,473 

c  1,496, 038 


6,641,003 


IDAHO. 


Coal 

^?r:v;;.  :.•;.• 

Lead 

Lime 

Salt 

SUver 

Stone 

Zinc 

Other  products. 


short  tons. 

pounds. 

.fine  ounces  (troy). 

short  tons. 

do... 

barrels. 

.fine  ounces  (troy). 


.short  tons. 


Total. 


d7,588 

9,707,299 

60,754 

112,569 

5,964 

1,600 

7,888,400 


3,508 


131,119 

1,941,460 

1,255,900 

11,932,314 

49,022 

2,040 

5,206,300 

65,843 

413,944 

« 402, 670 

21,300,612 


ILLINOIS. 


Cement,  natural barrels. 

Portland do. . . 

Clay  products 

Coal short  tons. 

Fluorspar do. . . 

Glass  sand do. . . 

Iron,  pig long  tons. 

Lead short  tons. 

Lime do... 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone. 


284, 
2,036, 


093 


Zinc short  tons . 

Other  products 


Total. 


2, 
13, 
54, 


16, 
1, 

3, 

/ 


992,750 
632,576 
220,489 
687,382 
141,971 
152,619 
229,000 

52,788 
559,305 

91,760 
143,577 
432,947 
215,034 
1,900 
789,342 
170,628 
154,396 


145,768,464 


INDIANA. 


Cement,  natural barrels. .  400,000  $140,000 

Portland do. . . .  3, 782, 841  4, 757, 880 

Clay  products .  6,858  124 

Coed short  tons. .  13, 985, 7i3  15, 1 1 4^  300 

Glass  sand do. . . .  30, 500  23,000 

Lime do. . . .  107, 964  335, 161 

Mineral  waters gallons  sold. .  614,366  507,746 

a  Includes  North  Carolina. 

b  Under  Miscellaneous. 

c  Includes  In  1907:  Asbestos,  barytes,  bauxite,  natural  and  Portland  cement,  fuller's  earth,  graphite, 
mica,  pig  iron,  pyrite,  precious  stones,  tungsten. 

d  Includes  Nebraska  and  Nevada. 

e  Includes  in  1907:  Antimony,  clay  products,  mica,  mineral  waters,  phosphate  rock,  sand-lime  brick. 

/Includes  in  1907:  PusEolan  cement.  Infusorial  earth,  metallic  paint,  pyrite,  o^vvaxVi., '&v«<s»a.,\sssia«a., 
sand-lime  brick. 
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Output  and  valite,  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 
in  the  calendar  year  1907 — Continued. 

INDIANA— Continued. 


Product. 

Quantity. 

Value. 

Natural  gas 

$1,572,005 

Oilstones 

21,602 

Petroleum , 

barrels.. 

6,128,037 
5,588,302 

4,536,030 

Sand  and  gravel 

Sand-Umoliriclc: 

short  tons.. 

784,718 
05,627 

Stone                                                                  

3,630,551 

Other  products 

a  754, 013 

Total 

30,141,217 

IOWA. 


Clay  products --  -    --  

13,728,785 

Ck)al 

short  tons. . 

7,574,322 

12,258,012 

do.... 

730,383 

Lead 

• do.... 

225 
10,944 
127,200 
461,784 

23,850 

Lime 

do.... 

84,011 

M<nAral  w^t^^rs 

gallons  sold. . 

30,500 

Sand  and  gravel 

flftnd.llTn«TirifiV 

short  tons.. 

110,501 
55,618 

Stone - 

564,124 

Zinc 

short  tons. . 

220 

25,060 

Other  products 

11,350 

Total 

17,623,094 

KANSAS. 


Cement,  Portland barrels. 

Clay  products 

Coal short  tons . 

Gypsum do. . . 

Lead- do. . . 

Lime do. . . 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Salt do. 


l  and  gravel short  tons. 

Stone 

Zinc short  tons. 

Other  products 


Total. 


3,353,025 


7,322,440 


1,798 

4,124 

362,252 


2,409,521 

2,667,459 

556,625 


13,850 


240,358 
370,058 
150,698 
414,266 
190,588 
18,131 
61,454 
843,019 
965,134 
962,334 
117,313 
860,579 
634,300 
739,812 


28,577,044 


KENTUCKY. 


Asphalt 

short  tons. 

13,387 

S92,465 
2,611,364 

Clay  products 

Coal 

short  tons. . 

10,753,124 

21.068 

7,400 

75 

4,670 

736,920 

ll,405,03f 

Fluorspar 

do.... 

133, 9J 

0\fnsn  sand , 

do.... 

4,f 

Lead 

do.... 

7,£ 

do.... 

14, € 

Mineral  waters 

gallons  sold. . 

72,2 

Natural  gas -        

380,  J 

Petroleum 

barrels. . 

c 820. 844 
429,392 

862, 

Sand  and  gravel 

short  tr>ns. 

259 

Stone 

1,00^ 
4 

Zinc 

_  short  tnns   _ 

358 

Other  products 

d2,4C 

Total 

19,29 

o  Includes  In  1907:  Pig  iron,  pyrite. 

^  Includes  In  1007:  Natural  cement,  sand-lime  brick,  sine  lead;  zinc  o.xide. 
c  Includes  Tennessee. 

d  Includes  in  1907:  Barytes,  natural,  Portland,  and  puzzcl        jnien..  infusorial  earth,  pig  iron 
• "-"«  brick. 
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Output  and  valu£,  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 
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LOUISIANA. 


Product. 

Quantity. 

Value. 

Clay  products .                   

1928,570 
(«) 

4,063,033 

226,892 

442,924 

6  5,215,300 

Natural  gas 

PfttmlA^im barrels 

5,000,221 
1,157,621 
1,233,750 

Salt do.... 

Sand  and  eravel short  tons. . 

Other  products 

Total 

10,876,719 

MAINE. 


Clay  products 

1658,913 
747,947 
414,300 

T.tnifl 

short  tons. . 

159,494 
1,161,832 

Mipnral  Wftt«rs .  .  , . 

gallons  sold. . 

Precious  stones .". 

1,100 

236,606 

2,147,770 

118 

Slate 

Stone 

Zinc 

short  ton. . 

1 

Other  products , 

c 172,319 

Total 1. 

4,379,073 

MARYLAND. 


Clay  products , 

Copper 

Glass  sand 

Lime 

Mineral  waters 

Sand  and  gravel 

Slate 

Stone 

Talc  and  soapstone. 
Other  products 


. .  .short  tons. 

pounds. 

...short  tons. 

do... 

.gallons  sold. 
...short  tons. 


.short  tons. 


Total. 


5,532,628 


13,370 

103,423 

1,023,562 

574,389 


5,067 


11,886,362 
6,623,697 

13,215 
324,316 
110,039 
254,833 
116,060 
1,439,35^ 
32,250 
e  8, 555, 121 


19,356,250 


MASSACHUSETTS. 


Clay  products 

12,128,820 

01<M?s  sand 

short  tons. . 

7,500 

119,072 

4,661,115 

37,734 

TJme 

do.... 

596,778 

Mineral  waters . 

PAllons  sold 

208,579 
100 

Precious  stones -  -  - - ." 

Rand  and  gravel 

short  tons 

193,259 

103,543 

Stone 

3,218,979 

Other  products .---.. 

/  289, 648 

Total 

6,584,181 

o  Included  under  Texas. 

b  Includes  in  1907:  Mineral  waters,  sulphur. 

c  Includes  in  1907:  Feldsi>ar,  mica,  sand  and  gravel. 

d  Under  Miscellaneous. 

« Includes  in  1907:  Natural  cement,  infusorial  earth,  feldspar,  pig  iron,  sand-lime  brick,  abrasive  quartz, 
quarts,  metallic  paint  and  mortar  colors. 

/  Includes  in  1907:  Bromine,  abrasive  quartz,  emery,  feidsi>ar,  fuller's  earth,  infusorial  earth,  pig  iron, 
P3rrite,  quartz,  salt,  talc. 
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MICHIGAN. 


Product. 

Quantity. 

Value. 

ement,  Portland 

lay  products 

barrels.. 

3,672,668 

14,384,731 
1,847,764 

Joal 

short  tons. . 

2,035,858 

219,131,503 

4,300 

3,660,833 

3opper 

pounds  , 

43,826,301 

Glass  sand 

short  tons. . 

8,600 

ftypsiiTii 

681,351 

iMie!^ 

short  tons. . 

65,822 

1,472,679 

10,786,630 

1,020,341 

276,534 

Mineral  waters 

eallons  sold  . 

127, 133 

Salt 

barrels.. 

2,062,357 

Sand  and  gravel 

Sand-lime  Dilck 

short  tons.. 

280,995 
172,840 

SUver 

Stone 

fine  ounces  (troy). . 

331,300 

218, 700 
813,336 

Other  products 

a  11,712,445 

Total 

70.073,920 

MINNESOTA. 


Clay  products 

! 

$1,689,933 

Lime 

.,,..         short  tons.. 

20,450  i 
9,654,030 
417,092 

88,900 

Mineral  waters 

gallons  sold. . 

524.800 

Sand  and  gravel 

shnrt.  trmn 

130,350 

Stone 

1,582,126 

Other  products 

6  1,441,313 

Total 

1 

5.457.422 

i 

MISSISSIPPI. 


Clay  products 

Mineral  waters.. 
Sand  anderavel. 
Other  products. . 


Total. 


1.024,30 


MISSOURI. 


Barjrtes short  tons. 

Clay  products 

Coal short  tons. 

Copper pounds . 

Glass  sand short  tons. 

Lead do... 

Lime do... 

Mineral  waters gallons  sold. 

Natural  eas 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone. 


Sublimed  blue . 
Sublimed  whitei 

Zinc 

Other  products 


jlead. 


.short  tons. 
do... 


Total. 


44,039 
'3i997,'936 


138,483 
122,856 
190,300 
667,232 


2,1«6,797 
25,300 


9,911 
141,824 


$162 
0,898 
0,54^ 

(0 

13; 


o  Includes  in  1007:  Bromine,  graphite,  grindstones,  oilstones,  petroleum,  pig  iron. 
b  Incluc'-"  *n  1907:  Naturad  cement,  abrasive  feldspar,  feldspar,  pig  Iron,  sand-limo  brici 
"-'^oi       oellaneous. 

"wy.  Portland  cement,  grindstones,  cobalt  oxide,  petroleiun,  pig  iron,  tr 
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MONTANA. 


Product. 


Quantity. 


Value. 


Clav  products. 


Go 

Lead 

Lime 

Precious  stones. 

SUver 

Stone 

Tungsten 

Other  products. 


short  tons. 

pounds. 

.fine  ounces  (troy). 

short  tons. 

do... 


2,016,857 

224,263,789 

.  167,987 

2,035 

4,217 


.fine  ounces  (troy). 


11,129,600 


Totai. 


1272,872 

3,007,082 

44,852,758 

3,472,600 

215,710 

25,340 

220,800 

7,345,500 

265.056 

32,700 

a  43, 103 


60,663,511 


NEBRASKA. 


Clav  products. 


Clay 


Sand  and  gravel. 

Stone 

Other  products . . 


.short  tons. 


Total. 


374,590 


1053,432 

64,227 
324,230 
c  52, 018 


1,383,016 


NEVADA. 


Coal 

82r:v.;.;;;; 

Lead 

Precious  stones.. 

Salt 

Silver 

Zinc 

Other  products . 


, pounds. 

.fine  ounces  (troy). 
short  tons. 


barrels. 

.fine  oimoes  (troy). 
short  tons. 


Total. 


1,096,164 

745,507 

3,380 


1300,638 

16,411,000 

358,280 

6,625 

3,654 

6,465,100 

100,656 

« 246, 862 


22,088,700 


NEW  HAMPSHIRE. 

Clay  products 

1610,600 

J^g^*^ 

7,227 

UinAml  w^tnrR ,    .    , 

firallons  sold . . 

343,600 

164,043 

Stone. ..           

647,721 

Other  products -  -  - 

/60,870 

Total 

1,300,360 

NEW  JERSEY. 


Cement,  Portland 

Clay  products 

barrels.. 

4,440,806 

$4,738,516 
16,006,460 

niwfssand 

short  tons. . 

87,140 

373,180 

34,043 

14,001 

082.445 

2,124,606 

73,014 

Iron,  pie 

long  tons. . 

7,654,000 

Lime 

167, 140 

Marl*. 

do.... 

8,420 

Mineral  waters 

gallons  sold. . 

103,082 

Sand  and  gravel 

Sand-lime  brick 

short  tons. . 

071,345 
22,702 

Slate 

8,000 

Stone ---- 

1,523,312 

Zinc 

short  tons. . 

13,673 

1,601,614 

Othw  products - - 

922,686 

Total 

32,800,299 

aindudes  in  1007:  Arsenic,  grindstones,  mineral  waters,  sand  and  gravel. 

f>  Included  under  Idaho. 

e  Includes  in  1007:  Mineral  waters,  pumice,  sand-lime  brick. 

d  Included  under  Idaho. 

« Includes  in  1007:  Antimony,  clay  products,  graphite,  gypsum,  ln(u80i\«L\  eai.T\.\\,\v«ve,%\3\\?K«t. 

/Includes  in  1007:  Precious  stones,  whetstones. 

9  Includes  Jn  1907:  Omphite,  talc,  and  soapstono. 
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NEW  MEXICO. 


Product. 

Quantity. 

Value. 

Clay  Droducts 

$180,284 

cSJ 

short  tons. . 

2,628,959 

10, 140, 140 

15,964 

1,927 

485 

65,800 

3,832,128 

CoDper 

pounds. . 

2,028,028 

GxM^.::::::;:;;;:;:;;:. 

Lead 

short  tons . . 

330,000 
204,262 

Lime 

do.... 

3,866 

Mineral  waters 

?fl.noT»  Raid  _  _ 

9,120 
1,570 

Precious  stones 

Sand  and  gravel 

short  tons . . 

209,478 
599,500 

60,724 

Silver 

Stone 

fine  ounces  (troy). . 

395,700 
381,011 

Tungsten 

4,320 

Zinc 

short  tons. . 

136 

16,048 

Other  products 

a  80, 782 

Total 

7,517,843 

NEW  YORK. 


Cement,  natural 

PortlEtnd     

barrels.. 

do 

947,929 
2,290,955 

$633,170 
2,433,918 

Clay  products 

11,772,874 
800,225 

OVDSUTTI -  .  .  -  . ...,...,..           .    . . 

Iron,  pig 

long  tons. . 

1,659,752 

137,111 

6,394 

33,097,000 

652,205 

70,771 

23,  or 

686,5' 

Lime 

short  tons  . 

Metallic  paint  and  mortar  colors 

Millstones 

do.... 

Mineral  waters 

?allon.s  sold . 

7,176,815 

Natural  gas           .                 .  . . . 

766,^ 

Petroleum 

barrels. . 

1,212,300 
9,642,178 
5,254,896 

2,127. 

Salt 

do.... 

2,33? 

Sand  and  gravol 

short  tons. 

1,76' 

Sand-lime  c)rick.                      

Slate 

Stone -  -     -  -      

6,9 
b5 

Talc,  fibrous 

Other  products 

short  tons.. 

67,800 

Total 

68 

NORTH  CAROLINA. 


Bary tes short  tons. 

Clay  products 

Coal 


5,785 


Copper pounds. 

Gold fine  ounces  (troy). 

Lime short  tons. 

Mica. 


Millstones 

Mineral  waters gallons  sold. 

Monazite  and  zircon pounds. 

Precious  stones 

Sand  and  gravel short  tons. 

Sand-lime  Drick 

Silver line  ounces  (troy). 

Stone 

Talc  and  soapstone short  tons. 

Other  products 


544,040 
3,807 
5,000 


193,47 
457,  a 


4,7 
25,2 
"4, 


Total. 


o  Includes  in  1907:  Gypsum,  mica,  and  salt. 

f>  Includes  in  1907:  Arsenic,  aluminum,  puzzolan  cement,  emery,  feldspar,  graj 
Infusorial  earth,  pyrite,  quartz,  sienna,  shale. 
c  Included  imder  Georgia. 
<}  Includes  in  1907:  Abrasive  garnet,  quartz,  tin. 
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NORTH  DAKOTA. 


Product. 

Quantity. 

Value. 

Clay  products. 

$287,919 

Coal 

short  tons 

347,760 

560,199 

Natural  gas  . 

235 

Stone 

3,260 
0  23,567 

Other  products . . . 

Total.. 

875  180 

OHIO. 


Cement,  Portland barrels. 

Clay  products 

Coal short  tons. 

Glass  sand do . . . 

Grindstones  and  pulpstones 

Iron,  pig long  tons. 

Lime short  tons. 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Pyrite long  tons . 

Salt barrels. 

Sand  and  gravel short  tons. 

Sand-lime  brick 

Stone 

Other  products 


Total. 


1,151,176 


32,142,419 
95,449 


5,250,687 

322,917 

1,536,621 


12,207,448 

6,816 

3,851,243 

2,883,352 


$1,377,155 

30,340,830 

35,324,746 

104, 127 

764,276 

106,387,000 

1,239,912 

121,531 

8,718,562 

14,769,888 

20,803 

979,078 

1,411,910 

11,283 

5,157,970 

^928,268 


207,657,339 


OKLAHOMA  (INCLUDING  INDIAN  TERRITORY). 


Asphalt                     .  .               

short,  tnns 

5,038 

$20  770 

Clay  products 

664,512 

7,433,914 

42  824 

Coal 

short  tons. . 

3,642,658 

404 

69,725 

Lead 

do.... 

Mineral  waters 

Natural  gas 

gallons  sold. . 

7,345 
417  221 

Petroleum 

barrels. . 

43,524,128 

800 

108,560 

17,513,524 
910 

Salt 

do.... 

Sand  and  gravel 

short  tons  _ 

22,506 
274,326 

Stone 

Zinc  

short  tons 

719 

84,842 
c 426, 274 

Other  products - 

Total 

26,908,968 

OREGON. 


Clay  products 

Coal short  tons. 

Copper pounds. 

Gola fine  ounces  (troy) . 

Lime short  tons. 

Mineral  waters gallons  sold. 

Natural  gas 

Platinum fine  ounces  (troy). 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy) . 

Stone. 


Other  products  . 
Total 


70,981 

518,694 

59,124 

4,095 

24,225 


57 
504,142 
96,000 


$545,839 

166,304 

103,739 

1,222,200 

39,738 

5,556 

100 

1,691 

289,422 

63,400 

127,279 

d  73,419 


2,638,587 


a  Includes  in  1907:  Natural  cement,  sand-lime  brick. 

f>  Includes  in  1907:  Bromine,  natural  and  puszolan  cement,  gypsum,  metallic  paint  and  mortar  colors, 
oilstones. 
c  Includes  in  1907:  Gypsum,  lime. 
d  Includes  in  1907:  Cobalt  oxide,  gypsum,  precious  stones. 
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PENNSYLVANIA. 


Product. 


jment: 

Natural barrrls. 

Portland : do. . . 

lay  products 

km: 

Anthracite long  tons. 

Bituminous short  tons. 

Glass  sand do... 

Graphite pounds. 

Iron,  pig ' long  tons . 

Lime short  tons. 

Metallic  paint  and  mortar  colors do. . . 

Millstones 

Mineral  waters. gallons  sold. 

Natural  gas 

Ocher short  tons. 

Petroleum barrels. 

Sand  and  gravel short  tons . 

Sand-lime  brick 

Slate 

Stone 

Other  products 


Total. 


Quantity. 


025,871 
20,393,965 


70,432,421 

150,143,177 

370,977 

1,674,000 

11,348,549 

655,166 

10,327 


1,287,063 


8,047 
9,999,306 
6,428,471 


Value. 


$263,969 
19.698,006 
20,291,621 

103,584,056 

155,604,026 

489,989 

51,960 

234,952,000 

2,076,842 

127,973 

2,016 

235,807 

18,844,156 

76,816 

17,579,706 

2,292,579 

48,410 

3,855,640 

9,132,372 

0  6,874,095 


657,783,346 


RHODE  ISLAND. 


Mineral  waters 

If  Allon.«t  sold 

245,307 

%\7, 108 

Stone 

674,898 

Other  products 



6  245, 378 

Total 

937,384 

SOUTH  CAROLINA. 


Clay  products 

Glass  sand short  tons . 

Gold line  ounces  (troy). 

Manganese  ores long  tons. 

Mica. 


Mineral  waters gallons  sold. . 

Monazite pounds. . 

Phosphate  rock long  tons. . 

Sand  and  gravel short  tons. . 

Silver fine  ounces  (troy). . 

Stone 


Other  products. 
Total 


3,000 

2,811 

800 


786,754 

91,08.5 

257,221 

2,824 

100 


$843,379 

2,400 

5S, 100 

4,800 

13, 935 

195,182 

10,930 

980,867 

2,018 

100 

129, 377 

c 64, 115 

2,  -305, 203 


SOUTH  DAKOTA. 


Clav  products 

Gold fine  ounces  (troy). 

Lime short  tons. 

Natural  gas 

Precious  stones 

Silver fine  ounces  (troy). 

Stone. 


Other  products.. 
Total 


200,18,5  I 
3,073 


100,  f)00 


$40, 107 
4.138,200 
24.89' 
19, 5f 
5,? 
70. 
155, 
d484, 


4.938, 


a  Includes  In  1907:  Bromine,  aluminum,  puzzolan  cement,  abrasive  garnet,  abrasive  quartz,  folr' 
precious  stones,  guartz,  salt,  sienna,  shale,  talc,  umt^r,  zinc  oxide. 

b  Includes  in  1907:  Clay  products,  lime,  talc. 

cincludes  in  1907:  Fuller's  earth,  lime,  quartz,  tin. 

^Includes  in  1907:  Portland  cement,  gypsum,  mica, mineral  waters,  santl-limc  brick,  suiul  and  t 
tin,  tantalum. 
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TENNESSEE. 


Product. 


Barytes short  tons. 

Clay  products 

Coal short  tons. 

Copper pounds. 

Gold fine  ounces  (troy). 

Iron,  pig long  tons. 

Lead short  tons. 

Lime do. . . 

Manganese  ores long  tons. 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Phosphate  rock long  tons. 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone 

Zinc short  tons. 

Other  products ' 


Total . 


Quantity. 


20,861 


»,  810, 243 

>,  475, 119 

184 

393,106 

16 

66,699 

100 

758,312 


638,612 
794,364 
58,300 


181 


Value. 


137,138 

1,613',  862 

8,490,334 

3,895,024 

3,800 

7,542,000 

1,696 

263,323 

1,500 

85,249 

300 

(«) 

3,047,836 

313,211 

38,500 

1,090,121 

21,358 

6  79,752 


26,525,004 


TEXAS. 


Asphalt short  tons. . 

Clay  products 

Coal short  tons. . 

Gold fine  ounces  (troy). . 

Lead short  tons. . 

Lime do 

Mineral  waters gallons  sold. . 

Natural  gas 

Petroleum barrels. . 

Quicksilver flasks. . 

Salt barrels. . 

Sand  and  gravol short  tons. . 

Silver fine  ounces  (troy). . 

Stone 


Zinc short  tons. 

Other  products 


Total. 


53,649 


12, 


322,696 
3,686 
356,086 
283,484 
305,300 


16 


1929,857 

2,557,561 

2,778,811 

1,000 

1,060 

186,372 

152,233 

c 178,276 

10,410,865 

148,387 

226,540 

142,294 

201,500 

497,962 

1,888 

d 1,391,854 


19,806,458 


UTAH. 


Asphalt short  tons. 

Clay  products 

Coal short  tons. 

Copper pounds. 


ro?r 


Gold fine  ounces  (troy). 

Lead short  tons. 

Lime do... 

Precious  stones 

Quicksilver flasks. 

Salt barrels. 

Silver flne  ounces  (troy). 

Stone 

Zinc short  tons . 

Other  products 


Total . 


947,607 

418,370 

247,758 

61,699 

12,671 


460 
345,557 
,406,900 


1,972 


— m 

S569,440 

633,387 

2,959,769 

13,283,674 

5,121,600 

6,540,094 

68,085 

9,500 

18,000 

199,779 

7,528,500 

338,382 

232,696 


38,099,756 


o  Included  under  Kentucky. 

t>  Includes  in  1907:  Bauxite,  metallic  paint  and  mortar  colors. 

c  Includes  Alabama  and  Louisiana. 

d  Includes  in  1907:  Natural  and  Portland  cement,  fuller's  earth,  gypsum,  pig  iron,  precious  stones,  sand- 
lime  brick. 

« Includes  in  1907:  Antimony,  Portland  cement,  gypsum,  mineral  waters,  petroleum,  phosphate  rock, 
sand  and  gravel,  and  sulphur. 
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VERMONT. 


Product. 


Quantity. 


Value. 


Clay  products 

Copper 

Lime 

Mineral  waters 

Sand  and  gravel 

SUver 

Slate 

Stone 

Talc  and  soapstone . 
Other  products 


pounds. 

short  tons. 

gallons  sold. 

short  tons. 

.  fine  ounces  (troy). 


696,102 
47,360 
88,550 
78,734 
3,800 


.short  tons. 


16,200 


Total. 


S109,500 

139,220 

254.281 

19,948 

33,410 

2,500 

1,477,250 

7,313,739 

82,500 

a32,500 


9,464,857 


VIRGINIA. 


Barytes 

Clay  products 

Copper 

Glass  sand 

Gold 

^^':-::.:.: 

Lime 

Manganese  ores 

Mica 

Millstones 

Mineral  waters 

Precious  stones 

Pyrite 

Sand  and  gravel 

SUver 

Slate 

Stone 

Talc  and  soapstone. 

Zinc 

Other  products 


.short  tons. 


short  tons. 

pounds. 

short  tons. 

.fine  ounces  (troy). 

long  tons. 

short  tons. 

do... 

long  tons. 


.gallons  sold. 


long  tons. 

short  tons. 

.fine  ounces  (troy). 


.short  tons. 
do... 


Total. 


9,254 


4,710,895 

57,008 

1,246 

402 

478,771 

82 

115, 155 

4,604 


2,442,075 


124,740 

266,976 

200 


26,278 
771 


$32,833 

1,611,335 

4,807,533 

11,402 

4,535 

8,300 

8,963,000 

8,692 

447,307 

56,460 

1,014 

4,684 

431,770 

520 

372,586 

119,277 

100 

173,670 

760,488 

631,880 

90,978 

6  774,809 


19,313,182 


WASHINGTON. 


Clay  products — 

Lead 

Lime 

MineraKwaters... 
Sand  and  gravel.. 

SUver 

Stone 

Tungsten 

Other  products.. 


short  tons. 

pounds. 

.fine  ounces  (troy). 

short  tons. 

do... 

gallons  sold. 

short  tons. 

.fine  ounces  (troy). 


Total. 


3,680,532 

122,263 

12,689 

281 

35,913 

68,400 

403,960 

84,000 


$921,934 

7,679,801 

24,453 

262,300 

29,786 

238,568 

10,820 

179,800 

55,400 

920,254 

32,500 

c262,09r 


11,617,7 


WEST  VIRGINIA. 


Clay  products 

Glass  sand 

Iron,  pig .  . 

Lime 

Mineral  wateri. . . 

Natural  gas 

Petroleum 

Salt 

Sand  and  gravel.. 

Stone 

Other  products  . . 


...short  tons. 

do... 

— long  tons. 
...short  tons, 
.gallons  sold. 


.barrels. 
....do... 


Total. 


48,091,583 
171,338 
291,066 
107,895 
135,809 


9,095,296 
156, 147 
333,246 


a  Includes  in 
6  Incluf''»«  in , 
-    '-       in  ' 


$3,640. 

47,84f 

22 

6,45 

29 

7 

16,67 

15,8' 


;  Ocher,  oilstones. 

Natural  and  Portland  cement,  feldspar,  gypsum,  ocher,  rutile,  sand-lime 
.  Antimony,  arsenic,  Portland  cement,  precious  stones,  sand-lime  brick. 

'^'nmine,  Portland  cement,  grindstones. 
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WISCONSIN. 


Product. 

Quantity. 

Value. 

Clay  products 

$1,127,819 

Glass  sand 

short  tons. . 

2,970 
3,551 

219,644 
6,839,219 

964,689 

1,930 

Lead 

do.... 

376,406 

Lime 

do.... 

733,996 

Mineral  waters 

gallons  sold. . 

1,526,703 

fSand  and  gravel 

short  ions. . 

278,464 

Stone - 

2,492,141 

Zinc 

short  ti)ns. . 

15,273 

1,802,214 

Other  products 

a  5, 494, 652 

Total 

13,832,395 

WYOMING. 


Clay  products. 
Cop 


W. 


.short  tons, 
.pounds. 


Gold fine  ounces  (troy). 

Gvpsum 

Lime short  tons . 

Natural  gas 

Precious  stones 

Silver fine  ounces  (troy). 

Stone. 


Other  products . 
Total 


6,252,990 

3,026,004 

455 


282 


1,600 


188,340 

9,732,668 

605,201 

9,400 

125,033 

3,220 

iP) 

600 

1,100 

51,262 

c 54, 750 


10,671,674 


MISCELLANEOUS  PRODUCTS. 


Antimony,  copper,  lead,  lime,  lithium  minerals,  natural  gas,  pearls,  pottery, 
stone 


$1,743,304 


a  Includes  in  1907:  Natural  cement,  graphite,  pig  iron,  abrasive  quartz,  metallic  paint  and  mortar  colors, 
petroleum,  sand-lime  brick, 
b  Included  under  Miscellaneous. 
c  Includes  in  1907:  Mineral  waters  petroleum,  phosphate  rock,  sand  and  gravel,  sulphur. 


RECAPITULATION. 


Alabama t.52,KWJ*ti 

Alaska at).  300, 552 

Ariwna 56, 753,  ftflO 

Arkansas <^38*n747 

California m,^^,  43H 

Colorado 7i ,  105, 1 28 

Connecticut 3, 389*  5lu 

Delaware 43  i ,  438 

District  of  Columbia 337, 294 

Florida 7;366,7M 

Georgia e,641^cXJ3 

Idaho 21,300,  m2 

Illinois 14S,7C8t4fi4 

Indiana 39,141.217 

Iowa 17,  f>23^  ffiJ4 

Kansas 28, 577, 044 

Kentucky 19,294,341 

Louisiana 10,  S76, 719 

Maine 4, 379,073 

Maryland 19, 356, 2;% 

Massachusetts D,  5&4,  ISI 

Michigan 70,073, gt'U 

Minnesota 6,457, 422 

Mississippi 1,024,3U'J 

Missouri. 63.129,431 

Montana 60,  Ma»  511 

Nebraska I»383.fll6 

Nevada aS.OKjTOO 

64949— M  R  1907,  ft  1 4 


New  Hampshire $1,390,360 

New  Jersey 32,800,299 

New  Mexico 7,517,843 

New  York 68, 762, 815 

North  Carolina 2,961,381 

North  Dakota 875, 180 

Ohio 207, 667, 339 

Oklahoma 26,908,968 

Oregon 2, 638, 587 

Pennsylvania 657,783,345 

Rhode  Island 937, 384 

South  Carolina 2, 305, 203 

South  Dakota 4, 938, 829 

Tennessee 26, 525, 004 

Texas 19, 806, 458 

Utah 38,099,756 

Vermont 9,464,857 

Virginia 19, 313, 182 

Washington 11, 617, 706 

West  Virginia 92, 487, 960 

Wisconsin 13, 832, 395 

Wyoming 10,671,574 

Total 2,067,445,892 

Miscellaneous 1, 743,304 

Unspecified  products 100,00^ 

Grand  total ?,069,289,196 
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In  connection  with  the  data  on  the  United  States  iron-ore  indus- 
try during  1907  it  seems  desirable  to  present  a  brief  summary  of  the 
principal  facts  relative  to  the  pig-iron  and  steel  industries  during  the 
same  period.  Through  the  courtesy  of  Mr.  James  M.  Swank,  general 
manager  of  the  American  Iron  and  Steel  Association,  these  statistics 
are  available  for  the  present  pubhcation.  They  have  been  abridged 
considerably  and  rearranged  slightly  in  order  to  adapt  them  better 
to  the  purposes  of  the  present  volume. 

It  must  also  be  noted  that  several  tables  relative  to  the  shipment 
and  receipt  of  Lake  ores  are  here  presented  through  the  courtesy  of 
the  Iron  Trade  Review,  from  whose  columns  they  are  quoted. 

IRON  INDUSTRY  IN  1907. 

Though  the  year  1907  closed  with  records  broken  in  the  production 
both  of  iron  ores  and  of  pig  iron,  the  increase  in  the  latter  over  1906 
was  slight  compared  witn  the  gain  wliich  had  been  expected  earlier 
in  the  jrear.  The  first  half  of  1907,  for  example,  showed  a  pig-iron 
production  of  13,478,044  tons,  indicating  that  the  total  for  tne  year 
might  be  27,000,000  tons,  or  thereabouts.  As  a  matter  of  fact,  the 
year's  total  output  was  only  25,781,361  tons,  the  second  half  showing 
a  falling  off  of  over  a  milfion  tons  as  compared  with  the  first  half. 
This  was  of  course  the  result  of  the  abrupt  and  extensive  shut  downs 
which  marked  the  last  quarter  of  1907. 

The  year  opened  with  a  strained  financial  position,  both  at  home 
and  abroad.  This  grew  steadilj^  worse,  but  until  October  it  exerted 
little  apparent  effect  upon  the  industrial  as  distinguished  from  the 
financial  activities  of  the  country.  Furnaces  and  mills  were  pushed 
to  their  uttermost  during  the  spring,  summer,  and  early  fall;  and 
this  activity  seemed  to  be  justified  oy  the  accumulation  of  orders, 
though  about  the  middle  of  the  year  new  orders  became  less  pressing 
and  prices  softened  somewhat.  The  third  quarter  ended  with  every- 
thing in  full  blast,  but  hardly  a  month  was  required  for  a  most  re- 
markable change  in  conditions.  The  October  panic  brought  with  it 
not  only  absolute  cessation  of  new  orders,  but  widespread  attempts 
to  delay  or  cancel  orders  already  on  the  books.  The  situation  was 
met  by  prompt  shut  downs  of  many  furnaces  and  mills,  and  the  year 
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closed  with  most  companies  operating  only  from  30  to  40  per  cent  of 
their  capacity.  The  rapidity  of  the  decline  is  best  indicated,  per- 
haps, by  the  manner  in  which  the  earnings  of  the  United  States  Steel 
Corporation  fell  off  during  these  last  months  of  1907.  For  September 
the  Steel  Corporation  reported  earnings  of  $14,720,945,  wnich  in- 
creased to  the  record  figure  of  $17,052,210  in  October.     The  earnings 


Fio.  1.— Curve  showing  the  production  of  Iron  ore,  pig  Iron,  and  steel  In  the  United  States,  1870-1907,  In       I 

long  tons.  I 

for  November,  the  first  month  to  show  the  effects  of  the  depression,  j 
fell  off  to  $10,467,252,  and  in  December  they  further  declined  to  . 
$5,014,728.  These  earnings  came  from  so  wide  a  variety  of  iron  and 
steel  products  that  they  furnish  a  better  idea  of  the  rapidity  and  extent 
of  the  business  depression  than  would  any  more  limited  set  of  figures. 
The  promptness  with  which  manufacturers  shut  do^vn  their  fur- 
naces and  mills  in  October  resulted  in  a  marked  decrease  in  the  rate 
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of  iron  and  steel  production  during  the  last  quarter  of  the  year.  The 
total  output  for  the  year  shows,  tnerefore,  only  slight  increases  over 
1906  in  place  of  the  neavy  gains  anticipated. 

With  regard  to  the  iron-ore  production,  the  case  is  different.  By 
far  the  greater  bulk  of  the  Lake  ore  shipments  for  1907  had  left  the 
mines  before  the  depression  set  in,  and  the  iron-ore  output  for  1907 
therefore  shows  a  heavy  increase  over  that  of  1906.  An  unprece- 
dented proportion  of  this  tonnage,  however,  was  carried  over  in 
stock  for  the  1908  season. 

The  relation  of  the  year  1907  to  the  recent  past  of  the  iron  industry 
is  shown  graphically  in  the  accompanying  diagram  (fig.  1).  On  this 
diagram  the  production  of  iron  ore,  pig  iron,  and  steel  in  the  United 
States  for  the  years  1870  to  1907,  inclusive,  is  plotted.  On  examina- 
tion of  these  curves  it  will  be  seen  that  the  rapid  uplift  from  the 
depression  of  1903-4  culminated  during  1907  in  a  manner  strikingly 
similar  to  that  in  which  the  rise  of  1896-1902  came  to  an  end.  The 
parallel  is  hkely  to  be  carried  further,  for  it  is  now  practically  certain 
that  the  year  1908  will  show  an  actual  decrease  in  the  output  of  iron 
ore  and  pig  iron,  just  as  was  shown  by  the  year  1904. 


IRON-ORE  PRODUCTION  OF  THE  UNITED   STATES. 

PRODUCTION    BY   STATES. 

The  iron  ore  produced  in  the  United  States  during  1907  amoimted  to 
51,720,619longtons,  valued  at  $131,996,147  at  the mmes.  Ascompared 
with  the  production  of  1906,  the  most  productive  previous  year^  this  was 
an  increase  of  8.32  per  cent  in  tonnage  and  of  31.21  per  cent  m  value. 

In  the  following  table  the  production  of  1907  is  given  by  States; 
that  of  1906  has  been  added  for  comparison: 

Qitantity  and  value  of  iron  ore  produced  in  the  United  States,  1906  and  1907,  by  States. 


State. 


1906. 


Quan- 
tity, In 
long 
tons. 


Value. 


1007. 


Quantity, 
In  long 
tons. 


Value. 


Incxease  (+)  or  de- 
crease (-)  in  1907. 


Quantity, 
in  long 
tons. 


Value. 


Percentage  of 

Incxease  (+)  or 

decreaso(— )  In 

1907. 


Quan- 
tity, In 
long 
tons. 


Value. 


Alabama |  3,995,098 

Arkansas    and  I 
Texas ;     036,660 


14,078 

31,343 
411,230 


46,940 


Colorado i 

Connoctlcut     and  ' 
Massiichusctts...! 

Georgia ! 

Kentucky,   Mary-  I 
land,  and  West 
Virginia 

Michigan jU, 822,874 

Minnesota 26,364,077 

Missouri 80,910 

Montana,  Nevada, 
New  Mexico, 
Utah,  and  Wyo- 
ming  

New  Jersey 

Now  York 

North  Carolina 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Wisconsin 


^,123,539 

36,660 
22,525 

94,129 
734,780 


58,175 

31,145,087i 

51,799,256 

158,109 


4,039,453  $4,863,129+      44,365-    1260,410+    1.11 

118,667,        120,060+      82,007+        83,400 
11,714  21,085!-        2,364-  1,440 


-    6.08 


37,166         136,440+        5,823+        42,311 
444,114,        837,102+      32,884+      102,322 


+227.50 
-    6.39 


+223.70 
-  16.79 

+  18.58 

+    &00+  13.93 


+  44.95 


62,808;  95,891+  16,868+  37,716+33.80 
11,830,342  36,441,330+  7,468+6,296,243+  .06 
28,969,6581  76, 668, 836! +3, 606, 581, +24, 860,680+  14.22 


792,190 

542,5181 

1,041,992 

56,057, 

17,384 

940,429 

870,734' 

828,081' 

848,133, 


946,651 
1,570,578, 
2,035,639 
75,638 
29,706 
1,246,267 
1,307,433 
1,579,817 
2,033,217, 


&  111,768 


c 819, 544 
549,760 
1,375,020 
50,439 
23,589 
837,287 
813,690 
786,856' 
838,744, 


t>  226,286+   30,858  + 


c  967, 190  + 
1,816,686  + 
2,820,135  + 
113,488- 
41,081,+ 
1,298,717- 
1,325,134- 
1,538,920- 
2,665,737'- 


8,177+  38.14 


27,354+- 
7,242  + 
333,028  + 
5,618  + 
6,205  + 
112,142  + 
57,044  + 
41,225- 
9,389  + 


20,639  + 
246,008  + 
184,496  + 
37,850- 
11,375  + 
52,450- 
17,701- 
40,897- 
632.520 


+  64.83 
+  17.01 
+  48.01 
+  43.12 


Total 47, 749, 728^100, 507, 106^  51,720,619^131,996,147^+3,970,891  +31,399,04ll+    8.321^  ^V.IV 


3.46  + 

1.33  + 

31.96  + 

10.02  + 

35.69!+ 

11.81'+ 

6.55  + 

4.98- 

1.11  + 


2.18 

16.60 

7.00 

50.04 

38.29 

4.21 

1.35 

2.59 

31.11 


a  Texas  alone. 


b  Includes  Iowa. 


c  liic\\x^<&«  Cq^otc^  qsA'^  %:£B^2Da6(AT^> 
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RANK   OF   STATES   AS   IRON-ORE  PRODUCERS. 

In  the  following  table  the  various  iron-ore  producing  States  are 
arranged  in  order  according  to  their  production  in  1906  and  1907. 
On  comparison  of  the  figures  it  will  be  noted  that  the  four  leading 
States  hold  the  same  rank  in  1907  as  in  1906,  and  they  occupied  the 
same  positions  in  1905.  Wisconsin,  however,  wliich  fell  to  seventh 
place  m  1906,  passed  both  Pennsylvania  and  Tennessee  in  1907  and 
regained  its  1905  rank  as  fifth  State. 

Rank  of  iron-ore  producing  States  in  JVOO  and  1007,  with  quantity  and  value  of  product 

and  percentage  of  each. 

lOOO. 


v 

6 
7 
i 


Mirmeaota . . , 

MicbJit7un_. 

Alubania, -.,.*, 

New  York 

Peimiylvixniflu . . 

TpimeBsee..... 

WlBccusfii „ . , 

Vli^rilii... 

New  Mexico.  Utah,  j 

and  WyomlDfi | 

Nflw  Jersey, ,  *.„*..-„ 

OeoiKiu. ...... 

MLaaoud., I 

North  CflroUiui,....,..] 
Kenluckr,  Munltind* 

jind  \V^Bl  ViiTTlnta...' 
ArkunajiES  unci  'I  QJtzis.. ., 
CkjnxircUcdt  and  ilaa^  \ 

sachumttik .„, 

Ohio.. ' 

Colonido...  ....,.„.  H-  -,' 


25^364,077 
3,935<01Mi 

h7G,TM 
843,  m 


793,100 
642,  S\8 

£0,010 
56,057 

46,  Ml 
«3U,0CO 


17,3*H 


B3.13 

24.76 
a.  37    ■ 
2.1§  ;! 
1,09  l| 


I.IG 
1.7S 
L73 


l.€6 
1,14 

.17 
.12 

.10 
,0F7  \ 

.00  I 

.04 

.03 


14  ' 

lb 


llinjifcsota.,*,. „, 

Michi^:tn..._ 

A  Itiibuiiui*,.,.. .,.,,.,, 

Now  York...... 

Wiftconsln,.., *,. 

Vjr]gln[ii 

Kt^vf  Jcrat'y..,,^ 

Tennessw.". 

PeDn»ylvJmJii....^ 

lloDt^mji,        Nevada, 

New  MgjiIoo.  Utah, 

aDd  WjomJng 

^>oiTllri. 

MEflsourl ...-....*,, 

CGfitH'clkut  und  ila*- 

aa<?hu9«^ili.. 

North  Carol iTtt 

Kentucky.  M^irylnnd, 

nml  Wost  V'imlnifl., . . 
Arkunma  und  Texas  u. 

Uhio 

Ccjlorudo, „ 


Total,.,,. .J  *7,7m,Tl'i 


lOO-fXi  , 


'h 


S5l.790,3S0 

2,033,217 
1,57*,  817 
1,570,  A^a 
1,307,433 
1,240,207 


040,  Ml 
734,73*0 
15H,10ft 

04, 129 
75. 038 

68,175 
3ft,  WiO 

22,625 


Tnl/ll,., „lOO,£07,10e 


i.ai 


.94 

.It 


-Ot 

.OB 
>04 


loaoQ 


if)<)r. 


Minnesota 

28,9G0,rMS  i 

ll,S30,:i42 

4,000,4.^3 

1,37.'),  020 

838, 744 

837,287 

6  819..-)44 
813,000 
78(i,  8,"G 
WO.  7tX) 
414,114 
]1.S,(W 

cli!,7t;8 

02,  H()S 

i^),  4:;o 

37.  UAj 

2;j  r.'O 

11.714 

Michij^an 

Alabama 

Now  Vorlv 

Wisconsin 

Pennsylvania 

Montan^i,        Nevada, 
New  Mexico,  Utah, 
and  Wyoming 

Tennessee 

Virginia 

New  Jersey 

Gcorpia 

Arkahsjis  and  Texas.. . 
Missouri 

Kentucky.  Maryland, 
and  West  Virginia... 

North  Carolina 

Connecticut  and  Mns- 
sachusetts 

Ohio 

Colorado    

Total 

:,i,  72(1,  r,io 

i:o.  11 

1 

22. 87 

') 

7.81 

3 

2.00 

4 

1.02 

.0 

1. 02 

0 

7 

8 

I.  m 

0 

1.57 

10 

1. 62 

1.00 

.86 

11 

.22 

13 

.12 

14 

.10 

1.') 

JO 

.07 


Minnesot.'i 

170.0(58,830 
30,44i,a30 

2,j^»,135 

J,S15,5W1 

],32fi,]34 
]/i08,7J7 

^Of;7»190 
Kn.  102 

V-kK  440 

113,4?^ 

Wri,  «K 
4U0jil 

58.08 
27.81 

Michij^un 

Al;ibama 

a.  60 

Now  York 

2.14 
2.08 

Wisconsin 

New  Jersey 

1.38 

Vi  r<jinia 

1.17 

Tennessee 

1.00 

Pennsvlvaniu 

.gg 

Montana.         Novada, 
New  Mexico.  Utah, 
and  Wyi»niiii{,' 

Goor^'ia.* 

Missouri 

.78 
.68 
.17 

Connrcticiit  an<l  Mas- 
s:icliu.s«'lts 

Arkansas  and  Tox.as... 

Norlli  Caroliti.i 

Kentucky,   Maryland, 
and  West  Virginia... 

Ohio.     ... 

.io 

.09 
.09 

.07 
.03 

Colorado 

.02 

Total 

i;H.nw.M7 

100.00 

a  Tex. IS  .lone. 


6  Includes  (-  :lif')rni  •.  and  V/;  sliington. 


r  Includes  Iowa. 
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VARIETIES  OF  IRON  ORE  PRODUCED. 

The  iron  minerals  which  are  used  as  ores  of  that  metal  fall,  when 
considered  from  the  chemical  point  of  view,  into  two  classes — oxides 
and  carbonates.  The  latter  are  relatively  very  unimportant  in  the 
United  States,  furnishing  less  than  one  twentieth  of  1  per  cent  of 
the  total  output.  The  important  group  of  oxides,  moreover,  is  sepa- 
rable on  both  commercial  and  scientific  grounds  into  three  sub- 
groups, the  ores  of  which  differ  in  composition,  grade,  and  geologic 
associations. 

The  final  grouping  used  in  this  report  is,  therefore,  as  follows,  the 
varieties  bein^  named  in  order  of  their  present  productive  importance: 

1.  Red    hematite:  Including    all    the    anhydrous    sesquioxides 

known  locally  as  red  hematite,  specular  ore,  fossil  ore, 
ooUtic  ore,  etc. 

2.  Brovm  ore:  Including  Umonite,  gothite,  and  other  hydrous 

sesquioxides  known  locally  as  brown  iron  ores,  bog  ores,  etc. 

3.  Magnetite:  Including  the  magnetic  oxides. 

4.  Carbonate:  Including  the  iron  carbonates  of  various  types. 
In  the  following  table  the  total  production  in  the  United  States  is 

classified  according  to  variety  of  ore.  It  will  be  seen  that  the  OToup 
of  hematites  is  not  only  the  most  important,  producing  now  almost 
nine-tenths  of  the  total,  but  that  its  relative  importance  increases 
each  year.  This  is  due  to  the  fact  that  in  the  two  great  producing 
regions  of  the  country — the  Lake  Sujierior  area  and  the  Birmingham 
district — red  hematites  are  the  principal  sources  of  ore  supply. 

Far  below  the  red  hematites  in  order  of  importance  come  the  orown 
ores  and  the  magnetites,  each  of  which  classes  includes  about  one- 
twentieth  of  the  present  annual  production  of  the  country.  The 
carbonates  are  of  slight  and  steadily  decreasing  relative  importance. 

Production  of  iron  ores  in  the  United  States^  by  varieties^  1889-1907 ^  in  long  tons. 


YaftT, 


Brown 
oie. 


Red 


MagQBttt&  Carbonate. 


TotaL 


ISSD , 

ISHO_........ ,.„., 

1881„._ „..„ ..„..-..,,,„ 

I»a2..,. , 

isfua „ -,..„.. 

I8W.,. ..„. 

laM. „„...,.,.,,.. 

urn , 

im. 

1SS8.... 

ism.... ,,.„ 

IflOO ,,.. 

mi 

IMK ._. ,.,. 

191XJ. 

IWM 

I90S,..,. 

1906 , 

1W7 

TfitaJ 

fVroentagB  of  toWU»  for  alnetfieii  yeftrsL.. 
('ftfountftgo  of  total  for  1W7 


2,757,  &^ 
2,  t»5.  IDt 
J, 819^272 
1,4T2,74S 
2,102,358 
2,t3ev212 
l,9&t,9i54 
UttS9,681 
2,869,785 

3^016, 715 

3,080, 3£)0 
a,H6,?t^5 
2,Mfl,fi63 
a,7Sl,0(.3 
2,957,477 


I0.6:f?,050 
D,  327,308 

8.272,037 
0,347,4:rt 
12,513,995 
l3,57(j,26H 
14,413,31§ 
141^,084 
20,004,399 
22,708,274 
24,00©,02& 
30,532,149 
30,33e,ft54 
23,630,477 
37.507,055 
42,481,375 
4G,000,4Sfi 


2,600,415 
2,STO,S3S 
2,317,108 
1,9(71,565 
1,330,  SS«t 
»72,219 
1,368,222 
1,211,520 
1,050,479 
1,237,071 
1,727,430 
1,537,551 
1,813,076 
1,088,800 
1,575,423 
1,638,846 

2,aoo,«7 

2,460,294 
2,(^710,067 


47,763,384 
10.1 
6.7 


3&l,3ti0,a05 
82L4 

sa.i 


3a,  966,  £09 
7.1 
5.2 


432,251 
377,617 
180,JOfi 
192,081 
134,8^4 
87,278 
73,03& 
91,423 
83,205 
55,373 
Bl,£50 
76,247 
51,663 
27,642 
34,833 
i»,213 
21,999 
17,900 
23,580 


14,518,(HI 
l&,036^04a 
14,501,178 
16^290,665 
11,587,^0 
U,  870, 67^ 
l5,f»57,6U 
1IKW5,449 
17,518,04* 
10,4.-43,716 
24,683,173 
27,553,161 
:^  887, 479 
35,554,135 
35,010,308 
27,644,330 
42,52fi,I33 
47,740,728 
51,720,019 


2;,  on,  939 

a4 


475,  1<j2^  m 


A  good  idea  of  the  geographic  distribution  of  the  different  varieties 
of  iron  ore  is  given  in  the  taole  following,  where  the  total  production 
is  classified  as  to  both  varieties  and  States.  The  red  hematites  and 
brown  ores  are  widely  distributed  in  the  United  States,  every  State  in 
the  table  except  Ohio  and  North  Carolina  having  a  production  of  one 
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or  both  of  these  classes.  The  magnetite  production^  on  the  other  hand, 
is  confined  at  present  to  two  groups  of  States^  one  along  the  A^a- 
lachian  Range  and  the  other  in  the  Rocky  Mountain  re^on.  Ohio  is 
the  only  State  in  which  carbonate  ores  were  mined  durmg  1907. 

Production  of  iron  ore  in  (he  United  States  in  1906  and  1907 ,  by  States  and  varietieB^  in 

long  tons. 

1906 


State. 


Brown 
ore. 


Red 
hematite. 


Magnetite. 


Carbonate. 


Total 
qoanttty. 


Alabama 

Arkansas  and  Texas 

Colorado 

Connecticut  and  Massachusetts 

Georgia 

Kentucky,  Maryland,  and  West  Virginia. 

Michigan ♦. 

Minnesota 

Missouri 

Montana,  Nevada,  New  Mexico,  Utah, 

and  Wyoming 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania 


821,301 

a  36, 660 

14,078 

31,343 

305,624 

18,895 


3,173,797 


41,805 


20,611 
1,000 


105,606 

27,433 

11,822,874 

25,364,077 

39,105 

6  620,635 


612 


128,385 


171,555 

521,907 

912,607 

56,057 


Virginia.... 
Wisconsin.. 

Total. 


134,027 
590,763 
735,204 
29,752 


8,854 
279,971 
92,257 
818,381 


806,548 


17,884 


2,781,063 


42,481,375  I    2,460,294 


17,996 


8,906,006 

80,960 

14,078 

81,S4S 

411,230 

46,040 

11,822,874 

25,864,077 

80,010 

€798,190 

642,618 

1,041,003 

£6,067 

17,884 

049,420 

870,784 

828,081 

848,138 


47,740,738 


IQOr. 


Alabama 

Arkansas  and  Texas 

Colorado 

Connecticut  and  Massachusetts 

Georgia 

Kentucky,  Maryland,  and  West  Virginia. 

Michigan 

Minnesota 

Missouri 

Montana,  Nevada,  New  Mexico,  Utah, 

and  Wyoming 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Wisconsin 


Total. 


895,442 
118,667 
11,714 
37,166 
337,229 
26,808 


d 69, 241 

e 16,000 
46,818 
10,000 


113,076 
644,608 
606,618 
34,290 


2,967,477 


3,144,011 


106,885 

36,000 

11,830,342 

28,969,668 

42,627 

608,056 


140,101 


19,403 
260,182 

89,867 
804,464 


46,060,486 


/ 196, 488 

502,942 

1,224,919 

50,439 


704,808  I. 


23,589 


471 


2,079,067  I         23,689 


4,000,458 

118,067 

11,714 

87,166 

444,114 

62,806 

11,880,848 

28,900,668 

1U,768 

819,644 
549,760 
1,876,090 
60,480 
23;660 
837,287 
813,000 
786,866 
838,744 


51,720,010 


o  Texas  alone. 

6  Includes  a  small  quantity  of  brown  hematite. 

c  Includes  some  ore  used  as  smelter  flux. 


cf  Includes  Iowa. 

e  Includes  Washington. 

/  Includes  California. 


PRICE  OF  IRON  ORE  PER  TON. 

The  following  table  presents  data  on  the  price  per  ton  of  the  differ- 
ent varieties  of  iron  ore  in  the  various  producing  States.  The  prices 
given  are  intended  to  represent  value  at  the  mouth  of  the  mine  and 
are  taken  directly  from  the  replies  of  the  producers.  It  is  probably- 
unnecessary  to  caution  the  reader  that  any  such  table  must  be 
accepted  as  merely  a  fair  approximation  to  the  truth.  The  element 
of  inaccuracy  arises  from  conditions  in  the  iron-ore  business  and  can 
not  be  readily  overcome.  By  far  the  bulk  of  the  iron  ore  produced 
in  the  United  States  is  mined  directly  by  pig-iron  producers  for  use 
in  their  own  furnaces,  and  the  valuation  wmch  they  place  on  such 
ore  is  therefore  entirely  a  matter  of  accounting.  Some  of  the  reports 
made  to  the  Survey  evidently  include  merefy  actual  mining  costs; 
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others  contain  an  allowance  for  sinking  fund;  and  in  still  others  the 
figures  given  are  obviously  merely  convenient  prices  to  use  in  charging 
costs  against  the  blast  furnaces. 

It  is  to  be  noted,  however,  that  the  errors  are  almost  entirely  in 
one  direction — that  of  undervaluing  the  ore  rather  than  of  over- 
valuing it.  If  all  of  the  iron  ore  were  to  be  bought  by  iron  furnaces 
in  open  market  from  an  entirely  distinct  set  of  iron-ore  miners,  the 
average  prices  paid  would  probaoly  be  considerably  in  excess  of  those 
now  reported. 

Average  price  per  long  ton  of  iron  ore  in  the  United  States  in  1907  j  by  States  and  varieties. 


state. 

Brown 
ore. 

Red 
hematite. 

Carbonate 

Alabama 

11.58 
1.01 
1.80 
3.67 
1.97 
2.16 

11.10 

Arkansas  and  Texas 

Colorado 

/ 

ronnivtipnt  and  Ma}»*MV*hns<^ttfl   .    

Georgia 

1.62 
1.06 
3.08 
2.65 
2.00 
1.22 

Kentucky,  Maryland,  and  West  Vlrsrfnia 

Michigan 

Minnesota 

Missouri 

a2.04 

bl.60 

2.48 

3.60 



Montana,  Nevada,  New  Mexico,  Utah,  and  Wyoming. . 

cll.04 
3.38 
1.99 
2.25 

New  Jersey  .          .. 

New  York 

2.49 

North  Carolina 

Ohio 

$1.74 

Ppniij^ylvania  ...               .         .  .                   ... 

2.53 
1.60 
1.95 
1.79 

2.06 
1.50 
1.96 
3.24 

1.38 

Tennessee 

Virginia ... 

3.27 

Wisconsin 

Total  average 

1.81 

2.63 

2.03 

1.74 

a  Iowa  included. 


b  Washington  included. 


c  California  included 


PRINCIPAL  IRON-ORE  MINES  OF  THE  UNITED  STATES. 

During  1907,  169  mines  produced  over  50,000  long  tons  of  iron  ore 
each,  the  maximum  production  of  any  one  mine  being  2,900,624  tons 
from  the  Hull-Rust,  of  Minnesota.  Ten  mines,  all  except  one  being 
located  in  Minnesota,  produced  over  1,000,000  tons  eacn.  The  one 
1,000,000-ton  mine  not  located  in  Minnesota  was  the  Red  Mountain, 
of  Alabama,  which  during  1907  produced  1,370,849  tons  and  ranked 
seventh  in  the  list. 

Permission  has  been  obtained  from  the  owners  to  publish  the 
names  and  output  of  152  of  these  large  producers,  and  this  informa- 
tion is  presented  in  the  following  table.  It  will  be  noted  that  gaps 
occur  in  the  series  of  numbers  in  the  column  headed  "Rank."  The 
missing  numbers  belong  to  mines  whose  owners  refused  permission 
to  publish  name  and  output. 

Iron-ore  mines  of  the  United  States  that  produced  more  than  50^000  long  ions  each  in  1907. 


Rank. 

Name  of  mine. 

State. 

Variety  of  ore.  o 

Quantity. 

1 

Hull  Rust 

Minrie^ta 

2,900,624 
2,076,621 
1,973,266 
1,892,974 

2 

Morris 

do 

3 

Mountain  Iron 

do 

4 

Fayal 

do 

5 

Mahoning 

do 

1,663,064 
1,601,288 
1.370,849 
1,163,813 

6 

Burt 

do 

7 

Red  Mountain  Group 

8 

Stevenson 

Minneflota 

9 

Adams 

do 

1,114,326 

10 

Virginia  Group 

do 

1,015,763 

11 

Pioneer 

do 

839,761 

12 

Buvabik 

....do 

&\ftA%V 

a  Red  hematite  except  where  specified.    Some  of  the  Michigan  mines  ptQd\io^TQSJeDAXVXAVsi%\^)^^d&:QaXA 
quantities. 
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Iron-^jre  mines  of  the  United  States  that  vrodticed  more  than  50^000  long  tons  each  in 

1907— 'Conimxied. 


Rank. 


Name  of  mine. 


Chapin 

Norrie  Group 

Ck)mwaU 

Spruce 

Sunrise 

Cleveland  Lake 

Newport 

Lake  Superior 

Pillsbury 

Commodore 

Pewablc 

Albany 

Aragon 

Lyon  Mountain 

Penn 

Aurora 

Monroe-Tener 

Old  Bed 

Bristol 

Croxton 

Hartley 

Hartford , 

Clark 

8a  voy-Sibley 

Ashland 

Negaunee 

Leetonia 

Utica 

La  Rue | do... 

CUffs  Shaft I  Michigan 


State. 


Variety  of  ore.       Qnantttj. 


Michigan 

do 

Pennsylvania Magnetite. 

Minnesota ! 

Wyoming 

Michigan 

do 

....do 

Mizmesota 

....do 

Michigan i 

Minnesota ' 

Michigan 

New  York Magnetite. 

Michigan 

....do 

Minnesota 

New  York Magnetite. 

Michigan 

Minnesota 

....do 

Michigan 

Minnesota 

....do I 

Michigan 

....do 

Minnesota ! 

do 


.1. 


Tobin  and  Genesee 

MlUer 

Lake  Angeline 

Hawkins 

Cyprus 

Iroquois 

Great  Western  and  Lincoln 

Chisholm 

Crosby 

Zenith 

Chandler 

Queen  Group 

Rust 

Yates 

Glen 

Odanah  

Ironton  

Baltic 

Fierro 

Austin 

Lincoln 

Port  Henry,  No.  21 

Tilden 

Mikado 

Princeton ' do 

Florence WistonKin 


-I. 


.1. 


•I- 


do. 
Minnesota. 
Michigan.. 
Minnesota. 

....do 

....do 

Michigan.. 
Minnesota. 

....do 

....do 

....do 

Michigan.. 
Minnesota. 

do I 

....do I 

Wisconsin 

Michigan 

do I 

New  Mexico I 

Michigan 

Minnesota ! 

New  York Magnetite. 

Michigan I 

do I 


.1. 


Hig^s 

Corsica 

Harmony  

Republic 

Brown  Mining  Conipany. 

Mary  Charlotte 

Brunt 

Montreal 

Wacoutah 

Hull 

Myers 

Sellers 

Agnew 

Dunn 

Minorca 

Laura 

Elba 

Kinney. 


Caspian Michigan. . 

Leonard I  Minnesota . 

St.  Paul I do . 

Greeley 

Mohawk 

Salisbury 

Cambria 

Crudup 

Bartow 


Minnesota : 

do ' 

New  York Magnetite . . 

Michigan i 

Tennessee ;  Brown  ore. 

Michigan I 

Minnesota ' 

Wisconsin 

Minnesota ' 

do I 

do 

do ' 

do 

Michigan 

Minnesota i 

.do. 

.do. 

.do. 


705,370 
764,  S8B 
704,206 
616,406 
666,849 
657,846 
551,506 
527,775 
480,738 
470,816 
454,620 
445,960 
427,960 
800,006 
886,090 
^588 
867,608 
854,480 
854,090 
885^400 
884,646 
883,889 
818,004 
813,868 
806,613 
804,340 
801,867 
200,856 
206»70i 
206»7II1 
398,066 
284»100 
271,688 
268,574 
300,882 
257.280 
256,580 
258,567 
240,834 
238,796 
236,754 
238,004 
310,496 
308,148 
307,018 


.\labama I  IJrown  ore. 

Minnesota 


Mic'hifrau. 

do 

Alabama i 

Georgia '  Brown  ore. 


197^768 
103,488 
188,434 
186,804 
186,116 
170,881 
178,444 
174,467 
174,387 
173,600 
100,768 
160,566 
165,634 
104,733 
168,078 
160,076 
l^fi88 
157,881 
156,868 
153,704 
152,600 
147,694 
145,014 
145,108 
143,003 
142,010 
141,  Ott 
139,614 
137,860 
187,816 
132,086 
131,713 
130,684 
129,314 
121.060 
120,000 
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Us  that  produced  rm 
1907 — Continued. 


Rank. 


Name  of  mine. 


State. 


Variety  of  ore. 


Quantity. 


100 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
114 
115 
118 
119 
120 
121 
122 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
144 
147 
148 
150 
151 
152 
154 
155 
156 
159 
160 
161 
162 
163 
164 
165 


Alexander 

Hemlock 

Mayas 

Crystal  Falls 

Susquehanna 

Soudan 

Champion 

Brotherton 

Colbv 

Sunday  Lake 

Troy 

Gilbert 

Loretto  and  Appleton 

Orlskany 

Youngs 

Wlnnlfred 

Atlantic 

Genoa 

Duluth 

Ohio 

Rlverton  Group 

Victoria 

Helen-Bess 

Hurd 

Breitung  Hematite  Mine,  No.  2  . 

Estelle 

Lillie 

Clifford 

Wharton 

Mannie 

Adriatic 

Moro 

Bessemer 

Richard 

Malta 

Taint  River 

Mansfield 

Johnson  Hill 

Pearce 

Wood  and  De  Camp 

Hector 

Eureka 

lUinols 

Jordan 

Union 

Jackson 

Valley  View 

Calumet 

La  Belle 

Embree 

Nanalmo 

Songo 

Vivian 

Ottawa 

Cranberry. .  .^ 

Fairhaven 

Etowah 


I 


Total  (152  mines)  . 
Unspecified  (17  mines) «. 


Grand  total  (169  mines) . 


Brown  ore. 


Magnetite. 


Minnesota 

Michigan 

Minnesota 

Michigan 

Minnesota 

do 

Michigan 

do 

do 

do 

Minnesota 

do 

Michigan 

ViiKinia 

Micnigan 

Minnesota 

Wisconsin 

Minnesota 

do 

Michigan 

do 

Minnesota 

Alabama 

New  Jersey — 

Michigan 

Georgia 

Michigan 

do ' 

New  Jersey l  Magnetite.. 

Tennessee !  Brown  ore. 

Minnesota 

Michigan 

Minnesota 

New  Jersey 

Minnesota 

Michigan 

do 

Texas Brown  ore. 

Minnesota 

New  Jersey Magnetite. . 

Minnesota 

Michigan 

Wisconsin 

Minnesota 

do I 

Michigan I 

Alabama 

Michigan ' 

Minnesota I 

Tennessee Magnetite. . 

Michigan ! 

Alabama 

Michigan I 

W  isconsin | 

North  Carolina Magnetite . . 

New  York I 

Georgia Brown  ore. 


Magnetite. 


119,278 
114,189 
113,519 
111,283 
109.799 
106,553 
104,660 
103.964 
103.098 
102,143 
101,905 
100, 178 
99,779 
99.600 
95,000 
94,839 
94,767 
93,791 
93,120 
91,196 
91,089 
90,090 
89,628 
89.111 
89.033 
88,000 
86,464 
83,094 
82,242 
81,528 
81,420 
80,478 
78,012 
76,292 
76,158 
75,774 
75,473 
75,000 
74,058 
67,591 
65,965 
64,942 
62,968 
61,997 
61,825 
61,345 
60,200 
50,147 
56,300 
55,494 
54.257 
53,789 
51,304 
50,959 
50,439 
50,000 
50,000 


45,691,968 
2,382,687 


48,074,655 


a  Includes  the  product  of  17  mines  producing  over  50,000  long  tons  each,  operated  by  7  companies, 
which  object  to  tne  publication  of  Individual  statistics. 


STOCKS  OF  IRON  ORB  AT  MINES. 

The  stock  of  ore  on  hand  at  mines  on  December  31, 1907,  amounted 
to  3,033, 110  long  tons,  as  compared  with  a  stock  of  3,281,789  tons  simi- 
larly held  on  December  31,  1906,  and  a  stock  of  3,812,281  tons  on 
December  31,  1905.  It  should  be  noted,  however,  that  while  the 
stock  on  hand  at  the  mines  on  December  31,  1907,  was  about  250,000 
tons  less  than  on  the  same  date  in  1906,  the  stock  on  hand  at  the  lower 
Lake  ports,  as  shown  in  a  subsequent  table,  indicated  an  iuct^^s*"^  ^^ 
over  1,130,000  tons. 
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Stock  of  iron  ore  on  hand  at  the  mines  December  Sly  1906  and  1907j  by  StateSj  in  long  iang. 


State. 


1900. 


1007. 


Alabama 

Georgia , 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missoari 

Montana  and  New  Mexico. 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Tennessee 

Texas 

Utah 

Vermont 

Virginia , 

Wisconsin 


24,034 

2,061 

226 

8,800 

1,901,074 

996,902 

2,960 

1,900 

6,006 

87,668 

16,678 

11,866 

86,280 

6,000 


400 
96,444 


Total 

Percentage  of  decrease  in  1907. 


3,281,780 


S5,sn 


8,000 
1,640,946 
1,006,780 


47,076 

14,640 

7,747 

11,778 

80,060 

60 

100 

8,381 

110,686 


..^~J^^ 


APPARENT  ANNUAL  IRON-ORE  CONSUMPTION. 

The  following  table  includes  data  on  certain  factors  from  which 
an  approximate  estimate  of  the  annual  consumption  of  iron  ore  in 
the  United  States  is  deduced.  The  result  is  of  course  merely  an  ap- 
proximation, for  no  data  are  available  on  certain  factors  whi^ 
should  enter  into  the  final  result.  The  elements  accounted  for  in  the 
table  and  estimate  are  (1)  domestic  iron-ore  production;  (2)  stock  of 
ore  at  mines;  (3)  imports  of  ore;  (4)  exports  of  ore;  (5)  stocks  of  ore 
at  Lake  ports;  (6)  zinc  residuum  production. 

Apparent  consumption  of  iron  ore  in  the  United  States^  1889-1907 ^  in  long  ton$. 


Year, 


Donmat  Ic 

iron  ore 

p?oduc?«ci. 


Stoc?ka 
of  on  at 


Imports. 


Exports. 


Btockfl  of 
ore»t 

lowet  lake 
ports, 
Dec.L 


neiduum. 


Apparent 
tioa. 


I88ff , 

liOtt. 

1801 

iBoa. 

ms 

1864 „ 

1895, 

1B»6, 

18»7 

1888 

18aQ.-,.„, 

1900 

IflOl 

19fle.....„ 
19(S 

imi 

3fl05,,..„. 
J905....... 

1807 


14,518,041 
I0,0aC,O43 
14,501,178 
ie,290,Ge6 
11,SS7,029 
ll,g79<679 
15,957,614 
16.00.5,  m 
17,518,046 
19,433.716 
24,683,173 
27,653,10! 
28,887,479 
3fi,S54,l3S 
35,019,308 
27,&l4,»Sn 
42,a2ti,]33 
47,74(0,72S 
51,720,019 


2,256,073 

2,00(1,0(30 

2.460,279 

2h  01 1,740 

3,526,161 

3,23G.m 

2,970,494 

3,4ft^302 

3,098,^7 

2.840.457 

2,320,278 

3,709,050 

4,230,^3 

3,S34,717 

0,297,888 

4,Gtlfi,03i  , 

3312,281  i 

3,281,789 

3,033,310  I 


S53,,'^3 

1,2415,830 

912,804 

80^,585 

526,951 

ltJ7,307 

524,153 

0S2,8Ot] 

489,970 

187,208 

674,tl«2 

897,831 

9tiC.950 

Ijr.S,470 

080,440 

487,613 

845,651 

1,000,^10 

1,220,168 


40,605 
51,460 
04,703  ! 
88.445  I 
80,611 
213,805  I 
208,017 
205.240 
278,208 


2,607,106 
3,803, 4i*7 
3,508,480 
4,149,451 
4.070,710 
4,834,247 
4,415,712 
4,954,9»4 
5.023,755 
5,130,407 
5,530,283 

5,WiO,663 
7,074,264 
6.371,085 
5.7tS3,3£^ 
6,43^,907 
6,2.12,4^ 
7,385,728 


4a,  648 
48,500 
38,228 
3l.S^ 
37,512 
26,381 
43,249 
44.fl53 
33,924 
48,503 
65,010 
87,110 
52,311 
55,240 
73,264 
08,189 
90.2K9 
93,401 
93,413 


I5,476,M» 
10,032,687 
11,  Gin,  419 
ll,rDO,30a 
17.20a,2SS 

15,706.  lat 

17,380,HM 
21},  708, 604 
25,513,©0» 
2^.,  722, 581 
2B,  357, 171 
as,  886, 921 
34,232,399 
m 224,010 
43.433,138 

49,as&,a4| 


5i;8 


COMPARATIVE  PRODUCTION  OF  IRON  ORE  AND  PIG  IRON. 

Detailed  data  on  the  pig-iron  production  of  the  United  States  are 
presented  on  later  pages  of  tliis  report,  but  in  the  following  table 
an  interesting  comparison  is  made  between  the  annual  production 
of  iron  ore  and  of  pig  iron. 
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Production  of  iron  ore  and  pig  iron  in  the  United  States^  1889-1907 ^  in  long  tons. 


Ymf, 

Ircmora 

ZDjAttL 

Vaar. 

Iroaore 
minotL 

ifm , 

Hsis,(m 

ie,03Q,M3 

i4;fi9i,m 

lfi,29e,flM 
ll,5S7,fl£9 
ll,S7e,ti70 
15,  §57, 014 
I6,0asj4fl 
17,518,040 
19,433,710 

7,e03,«42 
9,202,703 
S,379,S70 
9,157,000 
7,124.602 
0,057,388 
9,446,30g 
8,633,137 
9,B52,0BO 
11,773,1^4 

iseo 

H  0^1 173 
37,553,161 

13,620,703 
13,7§9,243 
15,878,354 
17,331,307 
18,009,353 
16,497,033 
^,992,390 

1S90 

1900 

1S»1 „ 

1901.. 

a8.a£7  479 

ifigs 

190e ,     35,5,M,135 

19QS, 1      35,019, 30S 

1904 :     27,044,330 

1906.... .,..       42,52*5,133 

1900 ..,., ;     47.7*9,72S 

1907 .......J      51,739,019 

1893 , 

1S94,.... 

ie&5^ 

Ig9fi,.,, , ,,. 

2.%  307, 191 
25,7Sl,36l 

Ig97 

1S9S.*... 

a  From  annual  reports  of  the  American  Iron  and  Steel  Association. 

OCCURRENCE  AND  PRODUCTION  OF  IRON  ORE  IN  THE 
VARIOUS  STATES  AND  DISTRICTS. 


IRON-ORE  DISTRICTS  OF  THE  UNITED  STATES. 

Iron  ore  is  mined  for  blast-furnace  use  in  only  29  States  of  the 
Union,  though  it  occurs  in  almost  every  State  and  Territory.  For 
convenience  m  description,  it  is  advisable  to  group  the  producing 
States  in  four  natural  districts  defined  by  geographic  and  trade  con- 
siderations : 

1.  The  Lake  Superior  district,  including  Michigan,  Minnesota, 

and  Wisconsin. 

2.  The  southern  district,  including  Alabama,  Georma,  North 

Carolina,  Tennessee,  the  Virginias,  Maryland,  Kentucky, 
/  Arkansas,  Missouri,  and  Texas. 

3.  The  northern  district,  including  New  England,  New  York, 

New  Jersey,  Pennsjrlvania,  Omo,  and  Iowa. 

4.  The  western  district,  including  tha  producing  States  of  Colo- 

rado, Utah,  Wyoming,  New  Mexico,  CaUfomia,  Washington, 

Nevada,  and  Montana. 
The  present  relative  importance  of  these  four  districts  as  iron-ore 
producers  is  well  brought  out  by  the  following  table,  which  gives 
the  output  of  each  district  in  long  tons  for  1905,  ,1906,  and  1907, 
and  the  percentage  of  the  total  output  produced  by  each  district  in 
those  years.  It  will  be  seen  that  tne  Lake  Superior  district  is  pre- 
eminently the  greatest,  producing  approximately  four-fifths  of  the 
total,  as  against  one-eighth  from  me  southern  district,  one-twentieth 
from  the  northern,  and  one-sixtieth  from  the  western  districts. 

IroTirore  production  of  the  four  districts  in  1905^  1906,  and  1907. 


1905. 

1906. 

1907. 

Quantity, 
in  long 
tons. 

Percent- 
age of 
total. 

Quantity, 
in  long 
tons. 

Percent- 
age of 
total. 

Quantity, 
in  long 
tons. 

Percent- 
age of 
totaL 

Lake  Saperlor 

33,480,367 

6,700,819 

2,620,845 

824,102 

78.73 
13.41 
6.93 
1.93 

38,035,084 

6,325,710 

2,682,666 

806,268 

79.66 
13.24 
6.41 
1.69 

41,638,744 

6,427,195 

2,823,422 

831,268 

80.61 

Southern 

12.42 

Northern 

6.46 

Western 

1.61 

Total 

42,520,133 

100.00 

47,749,728 

100.00 

51,720,619 

100.00 
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Inspection  of  these  fibres  ^411  show  that  the  increase  during  1907 
was  very  unequally  divided  among  the  four  districts.  The  average 
increase  shown  by  the  entire  country  was  8.32  per  cent,  as  com- 
pared with  the  tonnage  of  iron  ore  produced  in  1906.  When  com- 
parisons are  made  by  separate  districts,  it  is  found  that  the  Lake 
Superior  district  shows  an  increase  over  1906  of  9.5  per  cent,  and 
the  northern  or  northeastern  district  an  increase  of  9.3  per  cent; 
the  southern  district,  however,  shows  an  increase  of  only  1.6  per 
cent,  and  the  western  district  one  of  3.1  per  cent. 

LAKE  SUPERIOR  IRON-ORE  DISTRICT. 

The  Lake  Superior  district,  which  for  convenience  is  here  assumed 
to  be  exactly  coextensive  with  the  States  of  Minnesota,  Michigan. 
and  Wisconsin,  produced  during  1907  iron  ore  to  the  amount  or 
41,638,744  tons,  an  increase  of  3,603,660  tons,  or  9.5  per  cent,  over 
its  output  in  1906.  It  produces  over  four-fifths  of  the  entire  output 
of  iron  ore  in  the  United  States.  It  has  produced  about  this  pro- 
portion of  the  total  for  some  years  past,  and  though  its  relative 
output  may  be  diminished  during  1908,  the  next  period  of  pros- 
perity in  tne  iron  trade  will  doubtless  see  heavily  increased  ship- 
ments from  the  Lake  district. 

Lake  Superior  iron  ore  ranges. — The  bulk  of  the  production  of  the 
Lake  Superior  district  is  from  five  distinct  areas  or  "ranges" — the 
Marauette,  located  in  Michigan,  the  Menominee  and  the  Gogebic 
in  Michigan  and  Wisconsin,  and  the  Vermilion  and  the  Mesabi, 
located  in  Minnesota.  In  addition  to  the  output  from  these  five. 
relatively  small  shipments  are  made  from  the  Baraboo  range  ana. 
from  the  Iron  Ridge  mine,  both  located  in  southern  Wisconsin  some 
distance  from  the  main  Lake  ranges.  The  Baraboo  ore  deposits 
are  closely  similar  to  those  of  the  other  ranges,  but  the  Iron  Kidge 
mine  works  an  isolated  deposit  of  Clinton  ore  of  the  same  tyjje  as 
that  used  at  Birmingham,  Ala.  It  may  further  be  noted  that  iron- 
ore  deposits  similar  to  those  of  these  ranges  are  worked  to  a  rela- 
tively small  extent  on  the  Canadian  side  of  the  boundary,  and  that 
some  of  these  Canadian  ores  enter  the  American  market. 

The  essential  facts  concerning  the  five  principal  ranges,  together 
with  less  important  areas  in  Canada  or  elsewhere  m  the  Lake  Superior 
district,  are  embodied  in  tabular  form  as  follows: 

Lake  Superior  iron-ore  ranges. 


Range.  l.oc'utioii.  .  Oprtied. 


Marquette.. 
Menominee. 
Gogebic. 


Michigan I  1854 

Michigan  and  Wisconsin 1872 

do 1884 

Vermilion l  Minnesota 1884 

Mesabi ! do 1892 

Michipicotcn Cnnada 1900 

Baraboo Wisconsin 1903 

Sudbury Canada 1906 

I 

«  Production  of  1900  «nd  1*.)07  not  included. 


Production 

1889-1907, 

in  long  tons. 

58,360,2S1 
55,0S7aQt 
51,142,010 
26,780,087 
150,758,617 
« 1,080,018 
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Production  of  iron  ore  in  the  Lake  Superior  district,  by  ranges. — 
Details  concerning  the  production  of  the  five  principal  ranges  are 

S resented  in  the  following  tables.  It  will  be  seen  that  in  1907  the 
[esabi  range  produced  almost  two-thirds  of  the  entire  Lake  Superior 
output,  and  considerably  over  half  the  entire  production  of  the  United 
States.  The  Menominee  and  Marquette  ranges  each  produced  con- 
siderably more  ore  than  the  State  of  Alabama,  which  ranks  next  to 
Minnesota  and  Michigan  as  an  ore  producer;  and  even  the  least 
productive  rariffe — the  Vermilion— ^produced  more  ore  than  the 
State  of  New  York,  which  follows  Alabama  as  a  producer.  As  a 
further  comparison,  it  might  be  added  that  prior  to  1900  the  entire 
United  States  never  produced  in  one  year  as  much  ore  as  did  the 
Mesabi  range  alone  in  1907. 

Production  of  iron  ore  in  the  Lake  Superior  region  in  1906-7 ^  by  ranges. 


Range. 


1906. 


1907. 


Increase  (+ ) 
or  decrease 
(-)  in  1907. 


^^^^    itotal  pro- 
duction 
in  Lake 


increase 

or 

decrease, 

1907. 


Superior 
region. 


Marquette  (Mich  ^an) 

Menominee  (Michigan  and  Wisconsin) 
Gogebic  (Mich  gan  and  Wisconsin) . . . 

Vermilion  (Minnesota) 

Mesabi  (Minnesota) 

Total 


Long  tons. 
4;070,914 
4,9(^2,357 
3.484.023 
1,794,186 

23,564,891 


Long  tons. 

4,167,810 
4,779,592 
3,609,519 
1,724,217 
27,245,441 


Long  tons. 

+      96,896 

-  182,765 
-h     125,496 

-  69,969  I 
+3,680,550 


+  2.38 

-  aoR 

+  .3.60 

-  3.90 
+  15l62 


37,876,371  ,  41,526,579 


+3,650,208  !     +9.64 


10.04 
11.51 
8.60 
4.15 
65.61 


100.00 


Production  of  Lake  Superior  iron  ore^  1889-1907^  by  ranges^  in  long  tons. 


Vcar.                       Mi»rr|iuHte. 

Monorol- 
noe. 

Gogublc^. 

Vermilion. 

Mesabi, 

Tout 

isn 

2,glia,S48 
2,77S,483 
2,848,552 
2,054,827 
1,935,370 
l,9«l,080 
2,41^,1^46 
2.fl73,785 
2,087,900 
3,«34,fi06 
3,945,01)8 
3,597,089 
3,734,712 
3,€8if^,214 
3,4t^.44« 
3,772,645 
4,070,014 
4,167,8r0 

I,fi7tt,JS7 
2,274,:a2 
1,S5G.124 
2,402,195 
l,5fi3,049 
1,255,255 
1,7^,970 
1,703,235 
1,767,220 
2,276,  fy^ 
3,2^1,422 
3,680,7^ 
3,fl97,40a 
4,421 ,2.W 
4,093,320 
2,S71J30 
4,472.ffc30 
4.06§.3.y 
4,779,592 

2,147,923 
2,9H,08t 
2,041,7M 
3,058,17* 
],4C6,S15 
1,533,451 
2,625,475 
2,100,306 

2,^52,205 
2,725,648 
3,lCH,a33 
3,041 ,i09 
3,^183,792 
3,422,341 
2,I32.«98 
3,344,551 
3,484,023 
3,609,510 

m4,so& 

891,910 
946,105 
1,226,220 
815.735 
1,055,220 
1,027,103 
1,200,907 
1,381,278 
1,126,538 
1,043.084 
l,fi75,94e 
l,805.m 
2,QS7,m 
1,018, 564 
l,05fl,430 
1,578,626 
1,794,186 
1,724,217 

7,519,614 
S,944,ffll 
7,021,465 

38BO. 

1881 ..,.,.. 

liSQ , ..,„.., 

20,245 

684,104 

1,013,234 

2,839,350 

3,04a,073 

4,220.151 

4,R37.071 

0,517,305 

J$,158,4.'iO 

9,30»,541 

13,080,118 

l3,4S2,fiI2 

11,672,405 

20,[6r»,66rt 

23,.'5r>4,89l 

27,245, 44J 

0,564,3S8 
6, 594,620 

18B3 

imi. 

7,rjg2,54S 

]SD5.,... 

10,26a,97g 
10,5mS,35B 

iswi...... .... 

r«s7._ , , 

12,205,522 

ims 

13,770, 3«l 

ii89 , 

17,802,055 
20,564,238 

1900..... .,,. 

1901 

21,445,003 

1903 ..,.., „.. 

26.977,404 

i9oa............ ,.. 

30,573,271 

1904..,. 

20,1&8,3H 

1905.,.*. 

33,325,018 

1908..,..   .. 

37,876,371 

Ifi07 ,... 

41,526,579 

ToUl -,. 

58,250,251 

55.087,906 

51,142,040 

25,789,037     ISO.  758. M7 

341,000,883 

Shipments  and  receipts  of  LaJce  Superior  iron  ore. — During  1907 
42,245,070  long  tons  of  iron  ore  were  snipped  from  the  Lake  Superior 
district.  Of  this  total,  about  1,000,000  tons  were  shipped  by  rail, 
the  remainder  being  lake  shipments.     Details  concerning  the  ship- 
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ments  and  receipts  of  these  ores  are  given  in  the  following  tables, 
which  are  taken  from  the  Iron  Trade  Review: 

Shipments  of  Lake  Superior  iron  ore^  1902-1907  ^  in  long  toru.o 


ShipplDg  port. 


Two  Harbors 

Escanaba 

Daluth 

Ashland 

Marquette 

Superior 

Gladstone 

Total 

All-rail  shipments 

Grand  total. 


1902. 


5,605,185 
5,413,704 
5.506,408 
3,553,919 
2,505,010 
4,180,568 
92,375 


27,039,169 
531,952 


27,671,121 


1903. 


5,120.656 
4,277,561 
5.356.473 
2.823.119 
2,007,346 
3,978.579 
85,816 


1904. 


4.566.542 
3,644.267 
4.649.611 
2,288.400 
1,907,301 
4,169.990 
553 


23,649,550  21,226,664 
640,328  I   506.175 


1905. 


7,779,860 
5,307,938 
8,807,569 
3.485.344 
2,977,828 
5,118,385 


1906. 


1907. 


8,180,125 
5,851,050  t 
11,220,218 
3,388,106  , 
2.791,033 
6,063,057  > 


33,476,904  37,513,589 
876,552  !  1,009,860 


24,289.878  j  21,822,839  34,353,466  38,523,439 


8, 188,  on 

5,7ttl,868 
13,446^977 
3,487,672 
8,013,826 
7,440,386 


41,288,756 
956,315 


42,246,070 


Iron-ore  receipts  at  Lake  Erie  porL^,  1902-1907,  in  long  tons.** 


Port. 


ABttabula.  OhiD..,. 

Ckveland,  Ohio 

CoDneaut.  Ohio » „ . ... 

Sufifalo  aDd  Toaawanda^K.  Y . 

Erie,  Pa 

Falrport<  ObJo,,,. *.,„*., 

Toledo,  Ohic 

Loralti,  Ohio...... ., 

Huron,  Ohio. ,,^.,.,,, 

S&adosky*  Ohio 

Total , 


1902. 


4,796.805 
4,813,318 
4,300,301 
2,266,798 
h7n,2<5« 
1.538,744 
1.037,^71 
1,442,417 
520,646 
16£,£» 


33,649,424 


1900. 


4,342,160 
4,434,160 
3,0n(3<937 
2,149.001 
1,257.79S 
1,434,342 
6K,3afi 
990,400 

486,  ica 

130,532 


1904. 


19,681,73) 


3,63£».2rin 
3,572.2'JS 
4,U83,r.a5 
2, 433.  (SOI 
1,2S4.:T« 
I,U7,S5H 

072,931 

231. 3G4 

4»,3Z]G 


tOOfi. 


6.373,770 
5,854,745 
5,327,652 
3,77^1,928 
2,112.476 

1,006,866 

Lrrf)5.82a 

825,278 


17,932.814     28,941,259 


1006, 


0,833,352 
6,604. fSfil 
B,  4.-52. 370 

1.9!i6,£39 
L.^)l,49§ 
1,423,741 
2jm,1»5 
778,463 
35,847 


32,070,757 


1907. 


7,ffli,sa» 

«,  496^  996 
A,«7$,99r 
5,280,438 

3,314  aav 

'314,140 

9n,4a[» 


I 


35, 195,758 


"Iron  Trade  Review,  February  6,  1908. 


StocJcs  of  iron  ore  at  Lake  Erie  ports, — The  two  following  tables, 
taken  also  from  the  Iron  Trade  Review,  contain  data  as  to  the  stock 
of  iron  ore  on  hand  at  Lake  Erie  ports  on  December  1,  1907,  and  May 
1,  1908.  For  comparison,  the  ngures  for  similar  dates  of  the  five 
preceding  years  are  also  given. 

On  examination  of  these  tables  it  will  be  seen  that  the  stock  on 
hand  at  lower  lake  ports  on  December  1,  1907,  was  about  1,000,000 
tons  greater  than  the  average  stock  at  that  date  for  the  five  preceding 
years.  The  full  efTect  of  the  business  depression,  however,  is  brought 
out  in  the  table  giving  the  stock  on  hand  May  1,  1908.  This  table 
shows  that  the  stock  on  hand  at  that  date  was  about  double  the 
average  tonnage  on  hand  on  the  same  day  of  the  five  years  preceding. 

The  effect  of  this  heavy  tonnage  in  stock  on  May  1 ,  1908,  and  of  the 
continued  depression  in  the  iron  trade  has  been  to  delay  markedly 
the  commencement  of  1908  shipments  down  tlie  lakes,  and  to  suggest 
great  conservatism  in  plans  as  to  total  shipments  during  the  remainder 
of  the  year.  It  seems  certain  that  the  Lake  Superior  iron-ore  pro- 
duction and  shipments  during  1908  will  show  a  heavy  decrease  as 
compared  with  those  of  1907. 
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Stock  of  iron  ore  at  lower  lake  porta,  December  i,  1902-1907 y  in  long  tons. 


Port. 


At  close  of  navigation,  December  1— 


19Q2. 


1903. 


1904. 


1905. 


1906. 


1907. 


Ashtabula,  Ohio 
Cleveland,  Ohio. 
Fairport,  Ohio.. 

Erie,  Pa 

Lorain,  Ohio 

Conneaut,  Ohio. 

Toledo,  Ohio 

Huron,  Ohio 

Buffalo.  N.Y... 
Sandusky,  Ohio. 

Total 


1,967,136 

1,911,911 

1,600,604 

1,337,760 

924,236 

846,946 

722,966 

667,409 

328,304 

288,681 

673,679 

691,364 

310,023 

106,710 

232,764 

263,249 

319,367 

282,890 

96,176 

96,276 

1,403,676 
1,237,033 
660,420 
683,439 
299,604 
684,487 
318,673 
182,495 
318,739 
76,134 


1,689,961 
1,330,619 
759,961 
664,961 
271,695 
976,976 
368,024 
208,023 
315,780 
52,977 


1,631,312 

1,224,606 

500,783 

652,631 

336,321 

1,067,424 

281,000 

246,499 

315,412 

17,467 


2,056,820 

1,281,335 

623,961' 

662,219 

366,271 

1,090,774 

618,646 

416,730 

436,407 

44,646 


7,074,264 


6,371,066 


6,763,399 


6,438,967 


6,252,456 


7,386,728 


Stock  of  iron  ore  at  lower  lake  ports,  May  i,  1903-1908,  in  long  tons. 


Port. 


At  opening  of  navigation,  May  1— 


1903. 


1904. 


1905. 


1906. 


1907. 


1908. 


Ashtabula,  Ohio 
Cleveland,  Ohio. 
Fairport,  Ohio . . 

Erie,  Pa 

Lorain,  Ohio 

Conneaut,  Ohio. 

Toledo,  Ohio 

Huron,  Ohio 

Buffalo.  N.Y... 
Sandusky,  Ohio. 

Total 


1,073,967 
829,347 
556,709 
426,744 
190,311 
125,400 
126,331 
147,817 
60,241 
56,500 


1,550,026 
968,508 
579,677 
474,275 
237,404 
126,018 
160,216 
208,006 
150,106 
68,863 


623,461 

513,550 

390,869 

236,414 

165,586 

96,295 

71,642 

68,100 

61,271 

44,444 


462,564 
350,382 
266,162 
169,486 
140,462 
148,528 
52,550 
80,738 
90,906 
29,320 


568,486 
447,573 
154,246 
189,276 
176,300 
139,853 
147,397 
98,106 
50,313 
5,439 


1,799,454 
1,029,198 
225,326 
595,660 
327,052 
462,392 
217,788 
392,731 
388,441 
42,256 


3,502,367 


4,634,103 


2,271,631 


1,791,090 


1,976,988  I   6,480,300 


Prices  of  Lake  Superior  iron  ores,  1906-7, — The  prices  established 
in  the  fall  of  1906  for  1907  deliveries  of  Lake  Superior  iron  ores  at 
lower  lake  ports  showed  an  increase  of  75  cents  per  ton  on  Bessemer 
ores  and  50  cents  on  non-Bessemers.  Along  with  this  increase  in 
price,  however,  was  a  decrease  of  over  1  per  cent  in  the  iron  content 
of  the  basis  ore,  the  Bessemer  base  being  reduced  from  56.7  per  cent 
to  55  per  cent,  and  the  non-Bessemer  from  52.8  per  cent  to  51.5  per 
cent.  This  reduction  in  iron  content  amounted  to  a  further  increase 
in  price,  so  that  the  actual  rise  was  about  92  cents  per  ton  for  Bes- 
semer ores  and  63  cents  per  ton  for  non-Bessemers.  A  comparison 
of  prices  for  the  four  principal  types  in  1906  and  1907  is  therefore  as 
follows: 

Prices  per  long  ton  of  Lake  Superior  iron  ores  at  lower  lake  ports,  1906-7. 


1906. 

1907. 

New 
basis. 

Reduced 
to  1906 
basis. 

Old  Range: 

Bessemer 

$4.25 
3.70 

4.00 
3.60 

$5.00 
4.20 

4.75 
4.00 

$5.17 

Non-Bessemer 

4.33 

Mesabi: 

Bessemer 

4.92 

Non-Bessemer 

4.13 

As  no  final  action  has  been  taken  with  regard  to  reduction  of  the 
official  price  list  for  the  season  of  1908^  the  prices  quoted  for  the  season 
of  1907  still  stand  as  nominal  quotations  tor  1908. 
64949— M  B  1907,  ft  ! 
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Grade  and  character  of  Lake  Superior  iron  ores. — The  bulk  of  the 
Lake  Superior  iron  ore  is  red  hematite,  though  small  quantities  of 
magnetite  are  furnished  by  the  Marquottt'  Kan^e.  In  places  this 
hematite  carries  a  considerable  por€.entn^o  of  combined  water,  so  that 
a  small  portion  of  the  output  mitrlit  fairly  be  placed  in  the  brown 
hematite  class.  In  the  present  report,  however,  all  of  the  Lake 
Superior  ores  are  grouped  as  red  hematites. 

The  cargo  analyses  of  these  ores,  as  shipped  in  1907,  will  be  found 
in  the  following  table,  published  by  the  Lake  Superior  Lron  Ore 
Association: 

Average  cargo  analyses  of  Lake  Superior  iron  ores  of  the  season  1907, 

[The  upper  line  of  figures  opposite  ouch  ore  ronrosents  Its  analysis  when  dried  at  212®  F.;  the  lowor 
lino,  wh<?n  In  Its  natural  condition.] 

GOGEBIC  RANGE. 


Ore. 


Aahkiid. 
AtUntiP. 


Aurora, 


Brotherton.., 

Cfl«.tilfi.,„ 


i  rlvos-  Man-      *,,.  '  *.  ._ 

Iron.  ;ph«r-   BIIIC8.    ^^gu-     ,;J,'^-.    urn..     "^ 


Cfliy  ll(i*isem*^f . 


fSaTO 

54.  «W 
t54,  IWA. 

^^ teiS 

fid  rii 

\m).  WHS 

|kui   • 
c^n-Empiro iJjRf; 

Gary,  monganepe .{ S'  yi    ' 

Kurt  'JsiiSOiiSl 

102,20  ' 
Ij5fl..'>0  I 
IJ&L03    I 

148137 

:165,7A1«. 
101.00    I 
153.  iJR 
lff5S.(fl 
150.  4i; 
1/03.27 
"■'ifiO-Sirji; 
JGl.OO    ' 
•■■VA.  29 
!.',(>.  a*) 
•-••  t50.,5() 
!f52..>s 

•■--l47.;«    i 

'^'^^^^"« {S:!J!  ' 

^<>'^^rt {;ii::it£ 

Norden  |'il.8»'rfi.'> 

Norrio. 


Eureka _ ,„ 

Otobe _ ,„. 

Glyuna........... 

nftiflpy... ,.„_.., 

lUJdmh 

Iron  Bolt  DPii*eTi3Pr, 


King....,, 
Molroso... 


Mlkaa-v.,.._.„ 

M^mtrwil.,,. 


Montrose 

Now  Em 

Newport 


1/(12.  4482 
•155.1221 


04S 

imri 
ri;i43 
mr2 

(X13 

OiH 

0223 

0305 

2W 

2211 

rK4 

048ii 
057 
0518- 
U.'i4 

nae 

0227 

WA 

Oa30 

0S5 

071: 

074 

2303 

OfiS 

0703 

O-^^l 

0444 

07l1U 

0f:7!l 

0,M 

04ni 
tM7 
EHJ 
140 
121  h 

mo 

041 J 

070 
0<^.8 
049 
044 

a-)i 

04(5 

080 

072 

()i;<'.2 

0.-74 

0713 

(M-.25 

o.r,2 
(mi 


!     7.88    I 

I    4.a22.'i 

13.0(1    I 
,  11.79 

14.70 
I  33.5428 
I    8.fit» 
7.3aWJ 

I  u.4r> 

I  10.305 

11-53 

'  10.4323 

:  11.2y    , 

r  iai«i  I 

21.  i'H 
I  19.701& 
,    i\  05 

fi.06r)3 

H.13 

7.25 
!  4./i4 
,     3.970f> 

(120    . 

5.3S90 
-'i:i40 

;  ao^i 

IJ.Ofl 

la  21   ' 

14.5227 
i    4.4H 
3.M18S 

5.22     I 
«Jil.9l      ' 

10.:^*!; 

4,2S 

:i.  ^434 

0.  10 

r,.4H 

12.75 
11.49    ' 
7.  24 

r..  52 
7.  (o 
0.  s,s.') 
(i.  42fH) 
5.  5r.24 
4.  tV^Xi 
'     4. 0«,0.^, 
4.  82S1 
4.2«il7 


0.  250 

.a.'iio 

.  2184 

.42I0! 

.:<701 
5JI7  I 
5.41 

,43 

.3w:i 

1.  OS  I 
1.4030 
2.43 

2.  m7 
3.rKl 
3.212^1 
4.1M 
3. 7(3:2 

.41 

.a730 

.fi2 

,  240 
.214 

■M"'i 

,2<5  I 
.  'J-Mi- 
.45    ! 

.  aoi;- 

.270 

.20 

.  V7in 

.4:^ 
.3,s;(^ 

.3:1 

.5<l 

.4Hrs 
.3:1 
.  21*1  ;"i 

.  Cm 


.48 

S.  70 

7.  S'i 
59 
.  ;Vn 
.  7.'.00 
.t.-1'.K 
.7.  ill 


2.8?( 
2.55 


o.aon 

.2£itl 


L42 
1.20 
1.17 
1.0778 

,m 

lAH 
UK -2 
1.14 
!.(J374 
l.ffl> 

.itSl 
■.M 

.  7<i54 

t.ims 

2.H5 

2.5-1 

.70 

.72 

.  02f* 
2.  ill 
2,5:117 
2.M 
2  IS 
1.40 
1.L!,-4:J 
1.15* 
1.01122 
2.  r5iF 


I 


y  021 P^ 
1,21 
l.ovi;tj 

1.15 

i.(i-: 

2.  42 
2.  IS 
1.21 
1.09 
1.42 
1.  27J 


.  fW.T 


.  34s7 


o.2i(*  aoio 


.mi 


.'IT 

.34 
.3i:t 

.W78 
.27 
.24:j 
.21 

.iiin 
.21 

INS* 

!  ir«i!j 

.43.^4 

Am 

.  r52/ir- 

![io 

7!C;i 
.44 
.3h-JS 

.:*oo 

.  201 
.J14 

JO     I 

.•M 

-2't 

.7.^> 
►  ^■i2 


..^2 

.28 


.24 


:;4 


Rul- 
phur. 


.oo«a 


.40 

,42 

.30 

.33l0i 

.28 

.23SI 

.30 

.r<24 

.24 
.211 

AIM 
,34 
.2&47 
.,UiO  ' 
.3^1 
.  22 

'  mt 

.24 
.  2!JW^ 
.84 
,7:108 1 
.110  I 
.fWfrtl 
.21^ 

.2:i2H 

JO 
.  142.*^. 
.245 

,217  ' 
.•HP 

.  :i48 

,  JA 
,21  a  p. 

.  :?5    ■ 
.:ii    ' 
.  2 '^5 
.221 

;1^  I 

.32    I 

.  2SS  ' 


by 

uaxk. 


2.70 
2.39 


Oli 
.010 
.027 
.0^48 
.010 
.0130 
.Oil 
.0R9§ 
,  013 
.01183 
.011 

A^m 

.032 
.0291 
.023 

,om 

.012 
JU07  ; 
,020 
.0175  ■ 
.023    ' 
.0200  , 
.012 
JH044. 
.010    I 
.mil  ' 

Am 

.007! 
.  010 

.oosti 

.010 

Am 

OfH410 
.  01 J 

jdo« 

.010 
.  00<) 

.01;^ 

.012 

.019    ; 

.017     I 

.011       ' 
.(M)<I9 


4.S2 
3.92 

LGO 

1.40 

L19Q4 

5.24 

4.71* 

4.03 

&0I 
4,5Sl 
1.57 
1.^07 
1.43 
LISTS 
2.m 

zm 

l.SiS 
1.708 
1.00 
.SOS 
2:M 
2,6iai 

2.  as 
2. 12 
a.wn 

3.iiS47 

3.32 

2.U 

2.52 

2.02 

3.(3 

;i2508 

4.37 

:j.89 

:<.  20 

2.88 
4.  45 
4.01 

3.  59 
3.  231 


Hq{b- 


11.4 


12.6 


12.0008 


7.872 


moD 
10.66' 


&871B 

16.' aft" 


lass 
ii'ii" 


13.00 
iiai" 
ioJiog 


laii 
iL'&i" 


uioo 
io-'ao' 
ii.*66" 


9.91 
'9.96"  ■ 

16.66*' 

i2."287e 

I  iilmi 


a  Expected  analyses  for  the  season  of  1908. 
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Average  cargo  analyses  of  Lake  Superior  iron  ores  of  the  season  1907 — Continued. 
GOGEBIC  RANGE— Contlnaed. 


Ore. 

Iron. 

Phos- 
phor- 
us. 

Silica. 

Man- 
ga- 
nese. 

Alu- 
mina. 

Lime. 

Mag- 
nesia. 

Sul- 
phur. 

Loss 

by 
igni- 
tion. 

Mois- 
ture. 

Ottawa 

(.55. 67 

\50.0028 

(53.59 

148.4990 

(55.10 

151.79 

](il.3098 

154. 1754 

/58.124 

153.493 

(62. 7341 

154.9747 

/60. 7043 

153.4431 

/51.408 

1 46. 8659 

faOO.OO 

154.00 

/61. 98 

\54.4556 

0.051 
.0458 
.050 
.0453 
.086 
.08084 
.0426 
.0376 
.0216 
.0198 
.0509 
.0446 
.0343 
.0302 
.028 
.0255 
.053 
.0477 
.040 
.0351 

9.00 

8.0838 

6.65 

6.0183 
10.76 
10.1144 

3.6432 

3.2193 
14.62 
13.4663 

4.2056 

3.6854 

6. 9770 

6.2669 
23.43 
21.3598 
a7.65 

6.885 

4.80 

4.2173 

3.21 

2.8832 

6.66 

6.9368 
.42 
.3948 

2. 7117 

2.3962 
.31 
.2863 
.7124 
.6243 
.3374 
.2967 
.34 
.3099 
.59 
.531 
.45 
.3954 

1.11 

.9970 
1.61 
1.3666 

.96 

.9024 

0.25 

.2246 

.20 

.181C 
2.98 
2.8012 

0.46 

.4132 

.36 

.3168 
2.19 
2.0586 

0.014 
.0126 
.010 
.0091 
.010 
.0094 

5.71 

5.1287 

5.(>0 

5.0680 

3.60 

3.384 

Ottawa,  manganese  a . . . 
PIko 

i6.i8 
"9.56" 

6.66 

Rand 

11.  6366 

Sunday  Lake 

.88 
.8098 

.16 
.1472 

.11 
.1012 

.008 
.0073 

.92 
.8467 

Tilden 

7.966 

12. 3687 

12.0486 

Walton             .  . 

.98 

.8934 
1.42 
1.278 

.45 

.3954 

.18 

.1640 

.34 

.306 
1.16 
1.0104 

.29 

.2643 

.32 

.288 

.61 

.5369 

.016 

.0145 

.011 

.0099 

.013 

.0114 

.99 

.9025 
3.59 
3.231 
3.94 
3. 4617 

Windsor 

8.8353 

Yale 

io.oo 

ii  i4 

BARABOO  RANGE. 


Illinois  a. 


7  63. 47 
'{  47.40 


a043 


18.61 
16.41 


a22 
.19 


11.36 


MARQUETTE  RANGE. 


Abbotsford 

(62.2799 

•,160.6912 
(67. 1500 

■166.6464 
/62.8650 
156.8449 
764.00 

•lt62.72 
(60.40 

■t\58.63 
(64.36 

•it57.6858 
(63.05 

•;i56.0704 
1/59.6905 

•:t55.0166 
(58.00 
1148.97 
757.9611 

•  i  .50. 6300 
(62.3305 
161.7106 
761. 9475 

•  161. 3084 

57.6303 
153.0806 

760. 3801 
152.0508 

758.00 

•  151.67 
758.40 

■  150. 19 
(57.  5956 

•  149.  6609 
755.0410 

-,153.7317 
751.90 
149.21 
(54. 0760 
152.4080 
(02.1098 

•  101.8391 
704-0003 
163.5264 

0.0412 
.0401 
.0190 
.0189 
.0305 
.0276 
.048 
.047 
.053 
.051 
.046 
.04123 
.100 
.0889 
.0669 
.0626 
.069 
.060 
.1379 
.1206 
.1048 
.1038 
.1119 
.1107 
.0646 
.0595 
.1189 
.1025 
.084 
.075 
.655 
..563 
.1178 
.1016 
.0930 
.0908 
.050 
.0474 
.0476 
.0461 
.0564 
.0561 
.0497 
.0493 

7.3779 

7. 1778 

2.0500 

2.0346 

7.  5730 

6.8483 

4.29 

4.20 

9  44 

9.16 

3.96 

3.6493 

4.67 

4.1630 

8.85(5 

8.171^ 

12.96 

10.93 
9.6294 
8.3241 
6l7501 
6.6929 
6.1452 
6.0818 

10.8432 
9.9872 
5.8192 
5.0165 
8.78 
7.82 
7.50 
6.45 
8.3256 
7.1786 

15. 1619 

14. 8012 

20.85 

19.77 

18.  9374 

18.3533 
6.0672 
6.0349 
4.7808 
4.7454 

' 



! 

2. 71 16 

Abbotsford,  lump 

.7500 



Aiford 

9.5763 

Ajnerican,  lump 

American,  crushed 

Angeiine,  hematite 

0.10 
.10 
.09 
.09 

2.42 
2.37 
2.42 
2.36 

0.46 
.45 
.46 
.45 

0.28 
.27 
.28 
.27 

0.000 
.0L9 
.076 
.074 

0.75 
.73 
.75 
.73 

'  "2."  66' " 

10.37 

Angeline,  south 

11.07 



Averhart 



7.6773 

Austin  No.  3 

.430 
.303 

.020 
.523 



.800 
.675 

.290 
.245 

.011 
.0093 

1.20 
LOl 



Bedford 

15.57 

1 

12.6483 

Benjsford,  lump 

1 

1 

1 

.9946 

Beresford,  crushed 

1 

1.0316 

Bemhart 

7.8946 

Buffalo 

1 



............. 

13. 7947 

Cambria 

Cambridge 

Cameo 

.21 
.19 
.790 
.679 

2.94 
2.62 
1.02 

.877 

.92 

.82 

2.10 

1.80 

.64 
.57 
.420 
.361 

.010 
.009 
.013 
.0112 

3.35 
2.98 
1.63 
1.40 

16.92'" 
"i4."65" 

13.  7705 

Castleford 



1 

1 

2.  3787 

Castleford  Bessemer. . . 
Castleguard 

.150 
.142 

2.13 
2.02 

.150 
.142 

.130 
.123 

.016 
.0152 

1.10 
1.04 

"5.19" 


I 

3.0846 

Champion  No.  1,  lump. 

1 

1 

.  i'S20 

Champion  No.  1. crushed 

1 



1 

.7405 

a  Expected  analysis  for  the  season  of  1906. 
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Average  cargo  analyses  of  Lake  Superior  iron  ores  of  the  season  1907 — CantinuecL 
MARQUETTE  RANQE-Contlnued. 


Ore. 


Charlotte  «. 


765.00 
1148.40 


Chatlord \]^^ 

Cliffs  shaft,  crushed '|^  ^ 

Cliffs  Shan,  lump |  [^  ^ 

Clinton 'i^JJ 

i?,»r^i.«  If  4a  05 

Empire {40-372 


Hematite,  high  grade. . 


Ilematite,  sec.  16 


\40.3723 
](».4034 
t5a3033 

i  54. 2853 
48.4928 

Jackson  Bessemer '|^  ^ 

Jackson,  south Ilia  21 


Lake  Bessemer. 
Lake  silica 


Lalre 151.48 

iJtXXSO 
•|\5a51 
1145.00 
■  \4a  41 

T  iiHa  J58. 53 

^i"i« 151.01 


Mary  a 

Negauneo 

if CO  on 

Negaunee  Bessemer '{^44 


/5a  00 
-51.04 
'5&00 
5L32 


Norfolk. 


/52. 1570 
151.8332 


Norwalk ;{g«J21 


Princeton. 


70 

84 

Republic,  crushed '{ea  78 


1/57. 
149. 


Republic,  basic  lump.  - -j-{gg|  4^7 
Richmond ^\^]l 

RoUi°«"^"l is?:  0962 

^^"^ jsl:^ 

Salisbury {g60 


Sheffleld. 


Tilden  silica. 
Volunteer... 


f67.09 
I6a6415 
Nl.  70 
141. 14 
[54.  4594; 
154. 1718 


Phos- 
phor- 
US. 


LlOO 

.068 

.170 

.153 

.106 

.105 

.106 

.105 

.263 

.223 

.009 

.0647 

.0724 

.0639 

.1021 

.0912 

.253 

.22264 

.042 

.0412 

.080 

.  07.'« 

.092 

.0803 

.046 

.0405 

.000 

.0539 

.102 

.069 

.093 

.082 

.076 

.0072 

.0ti2 

.0553 

.0514 

.0511 

.0967 

.0961 

.205 

.177 

.044 

.043 

.  052 

.  0510 

.030 

.a'J4 

.094 

.Oi)09 

.258 

.226 

.120 

.104 

.020 

.0189 

.045 

.0444 

.0979 

.0974 


SUica. 


Man- 
ga- 
nese. 


ia82 
12.16 
21.50 
19.35 

&85 

&76 

&15 

&11 

8.90 

7.54 
34.86 
32.6917 

a  9707 

&1513 
1&3645 
14.6183 
1L30 

24!  50 
24.05 
27.40 
25.10 

7.00 

&11 

8.50 

7.48 
31.25 
2&06 

9.03 

7.87 

9.58 

8.43 

9.80 

8.67 

8.85 

7.80 
2a  9357 
20.8057 
11.3304 
11.2611 
11.20 

9.67 

8.15 

8.a5 

1.98 

1.966 
35.25 
33.76 

a  16 

&3013 

7.70    I 

6.75 

a85  ■■ 

7.70 

2.10 

1.9920 
37.10    I 
30.00 
13.8420 
i;t  7005 


^20 
.18 
.500 
.450 
.380 
.376 
.400 
.397 
.280 
.237 
.14 
.1313 


.22 
.19% 
.100 
.098 

2.72 

2.49 
.620 
.541 
.350 
.308 
.280 
.251 
.35 
.30 
.19 
.17 
.180 
.159 
.240' 
.214 


Alu- 
mina. 


aoo 

3.17 

1.26 

1.12 

2.06 

2.('>3 

2.61 

'2.49 

2.88 

2.44  , 
.84  I 
.7878, 


Lime. 


0.38 
.33 
.643 
.579 

1.11 

1.10 

1.03 

1.02 
.700 
.593 
.41 
.3845 


Mag- 
'  nesla. 


a62 
.46 
.389 
.350 
.870 
.869 
.770 
.764 
.170 
.144 
.64 
.5004 


.1- 


.1. 


I 


.98 

.8624 
2.00 
1.96 
1.55 
1.42 
2.77 
2.42 
1.51 
1.33 
1.05 

.94 
2.00 
1.74 
2.98 
2.022 
2.72 
2.41 
2.84 
2.53 


1.53 

L3464 
.350 
.'M4 

.:m 

.275 

.  550 

.4.S0 

.4^0 

.422 

.200 

.ISO 

.37 

.32 

.38 

.:« 

.9*10 
.S49 
.910 
.812 


1.92 

l.<i890 
.080 
.0785 
.110 
.101 
.070 
.585 
.'200 
.176 
.280 
.251 
.15 
.13 
.52 
.46 
.ISO 
.159 
.110 
.098 


Sul- 
phur. 


a026 
.028 
.028 
.025 
.018 
.0177 
.020 
.0108 
.013 
.011 
.014 
.0131 


.017 

.01406 

.016 

.0147 

.017 

.0156 

.012 

.0105 

.010 

.00S8 

.009 

.008 

.011 

.010 

.024 

.021 

.012 

.0106 

.010 

.oaD 


"J 

Igni- 
tion. 


Mois- 
ture. 


2.82 

2.04 

iioo 

8.06 

8.W 

laoo 

L40 

L88 

1.28 

L85 

L34 

.72 

L82 

LM 

UlSI 

L50 

1.40G7     a22 


7.76 
&82 
1.00 
.08 
2.90 
2.60 
&20 
2L70 
L26 
1.10 
2.00 
L80 
4.32 
a76 
2.42 
2L13 
2.55 
2.26 
2.25 
2L01 


1L7545 


ia6705 

iioo"" 


L85 
'a  40* 


12.75 


laao 


12L00 
iLfi2* 

iasi' 


.370 
.30,') 


.(JO 


.  2<>0 


.128 


.010 
.0008 


'    6l14 

1.20     : 

1.18    i     L34 


I 


MENOMINEE  RANGE. 


Ajax. 


'j51.  47420. 
\48.3C94 

^g«"^* Isalsoi 

|/5<i38 


Baltic. 
Barton. 


Berkshire  a. 
Betaa 


5a  74 
'  (57. 0105 
•153. 1385 
:J58.10 
•  151. 1280 
-    00 
25 


(54. 
•i\49. 


.0500 

.0.5»iO 

.03.1 

.0305 

.515 

.  40,'J5 

.5140 

.47% 

.022 

.5474 

.  .3:^2 

.  ;«)27S 


15. 
14. 
1,{. 

a  2 
5i5 
5.  a 
&5 
4.2 
.17 

12, 

11, 


4004  a  4724 
4715   .4439 

i 

!  .  „ 

6.0818 

3(J       .  15        1. 5:^ 

2.  40 

1.41 

a0.i7        ; 

3.13 

3S(i()   .lliOO 

1.  41.H4 

2.  2.s0ti 

I.  W7'2 

1  .  ():m;j  ! 

2.9018 

7.20 

20    ;  .24 

3.11 

I.  .V) 

1.  fvS 

.o:is   ; 

5.61 

5S       .210 

2.700  , 

1. .{') 

1.  422 

.  0342  ; 

.1049 

i&do 

94S0   .2:i23 

1 

5440   .21(>5 

1 

6.7017 

2S    ,  .25 

k  27 

3.  00 

1.  S2 

.  015 

1.50 

Hm   .2200 

2.  S770 

2.  JiOiS 

1.  r.010 

.  oi;« 

l.:«OG 

12.00 

72       .11       ;  l.SO    1 

.•2X 

.  ic. 

.  0.7) 

7.09 

0000   .10O.i2 

1.  (■.410 

.  '2:hh\>.'> 

.  1  •!.'>'.>. 

.  04'A) 

a  4601 

8.80 

a  Expected  analysis  for  the  season  of  lOOS. 
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Ore. 

Iron. 

Phos- 
phor- 
US. 

Silica. 

Man- 
ga- 
nese. 

Alu- 
mina. 

Lime. 

nesU. 

Sul- 
phur. 

Loss 
by 
igni- 
tion. 

Moi»- 
ture. 

Bristol 

(5510 
16a  4826 
/5a  9670 
147.8725 
/42.82 
t4a68 
58.9838 
155  2924 
(6a  48 
16a  1533 
/58.6496 
151.5060 
/39.89 
139.0284 
/37.0855 
\3a7503 
(6S.0943 
1 5a  4940 
/54.60 
148.58 
/50.25 
145  98 
/58.  8161 
154.5289 
J62.50 
\5a3737 
(52.30 
150.73 

j5aoo 

148.72 

/57.00 

151.30 

(51.80 

\47. 1017 

(49.15 

\45  G014 

(56.8365 

151.9233 

(53.4024 

149.9979 

(62.67 

\ 

a645 
.4993 
.0567 
0633 
.028 
.0266 
.0647 
.0607 
.277 
.2607 
.1031 
.0907 
.014 
.0137 
.020 
.0198 
.6102 
.4961 
.320 
.285 
.319 
.29188 
.0616 
.0571 
.040 
.03838 
.201 
.19497 

1.00 
.87 
.426 
.3825 
.618 
.5619 
.604 
.6604 
.2438 
.2227 
.1830 
.1713 
.017 

a70 
a  1385 

1&6623 

17.4293 

32.27 

3a6566 
a6059 
a  1926 
7.70 
7.2466 
6.6206 
4.9446 

4a  09 

39.2241 

43.00 

42.6113 
4.6166 
4.4884 

a72 

6.99 
19.29 
17.6603 

8.7196 

8.0639 
1L22 
ia7665 

a  47 

a  2759 

laoo 

&70 

a24 

&616 

5  76 

52285 

a38 

5  9194 

a6666 

a0894 

7.4108 

a9383 

aso 

a  64 
.4947 
.1604 
.1413 
.20 
.19 
.3481 
.3263 
.15 
.1412 
.2026 
.1784 
.16 
.1666 
.04 
.0396 
.2420 
.2353 
.26 
.23 
.10 
.0916 
.1566 
.1442 

1.10 

1.0554 
.62 
.5044 
.98 
.85 
.19 
.171 

2.44 

2.2187 

500 

4.6390 
.2662 
.2432 
.3130 
.2930 
.16 

2.64 
2.3271 

2.72 
2.4921 

L83 
L6766 

0.054 
.0496 

6.82 
6.3323 

Cadiz 

8.38 

iJalumet 

2.63 
2.4035 

.74 
.703 

L06 
L007 

.011 
.01046 

L86 
L767 

6.66 

unapin 

a2683 

ChAtham 

2.34 
2.2(r22 

.60 
.5552 

.64 
.6023 

.064 
.0791 

a68 
ai924 

&86 

uieameia 

12.0267 

Clifford 

.80 
.7827 
.36 
.3567 

.51 
.4990 
.99 
.9810 

.14 

.1370 
1.17 
1.1504 

.021 
.0206 
.023 
.0227 

1.12 
1.0958 
L60 
1.4864 

Davy 

iie 

.9638 

2.7647 

Florence 

a36 
2.99 
L87 
L711 

L61 
L36 

.34 

.3111 

2.46 
2.19 

.16 

.1464 

.132 
.118 
.066 
.06030 

6.20 
4.63 
6.51 
6.0416 

Qamina  «* 

16.86 

8.50 

7.2802 

Ci  ro  veland  a 

2.49 

2.3891 

2.67 

2.5899 

L04 

.90 

.80 

.72 
a  76 
a  4190 
2.63 
2.4401 

a  61 

a3678 

4.24 

4.1128 

2.96 

2.67 
.33 
.297 

2.26 

2.0469 

2.10 

L9484 

4.62 
4.4328 
4.09 
a  9673 

.30 

.26 

.16 

.144 
2.40 
2.1823 
2.37 
2.1080 

.008 

.0076 

.016 

.01662 

.030 

.026 

.011 

.0099 

.036 

.0327 

.041 

.0380 

&29 
4.9657 
a64 
a4408 
Lll 
.97 
9.66 
8.694 
8.60 
7.8200 
ia40 
9.6491 

Hemlock.. 

4.65 

Hollistero 

3.66 

James  o.   . 

ia66 

Manganate 

16.66 

Manganate.  No.  2 

9.67 
"7.22"' 

MicnigaD,  iNo.  1 

8.6445 

Micmgan,  is  o.  z 

a  3762 

Pewabic 

L04 

.60 

1.27 

.009 

LOO 

Pewabic  Genoa 

(39.<J2 

.011 

39.60 

.00 

L41 

.64 

L28 

.011 

L06 

Russell 

(54.30 
15a  00 
(62.90 
\49.59 
(4a  26 

.051 
.047 
.027 
.026 
.010 

11.44 
ia63 
17.72 

laoi 

29.03 

.24 
.22 
.00 
.08 
.11 

2.73 
2.61 
2L41 
2.26 
L38 

L28 
L18 
.38 
.36 
.64 

ai3 

2.88 
1.78 
L67 
1.62 

.019 
.017 
.016 
.014 
.006 

an 

2.86 
L39 
L30 
L24 

Saginaw. . 

7.92 

Toledo. 

6.26 

(47.00 

145.1670 

(039.00 

137.83 

/58.02 

\5a96 

(39.00 

\37.83 

(57.00 

\52.7250 

.022 

.02114 

.016 

.01552 

.084 

.07812 

.016 

.01662 

.400 

.3700 

a90 

Vivian 

038.46 
37.2965 
9.10 
8.463 
41.53 
4a  284 
a90 
a382 

.06 

.a'i82 

.15 

.1396 

.03 

.0291 

.30 

.2775 

L32 
L2804 
L21 
L1253 

.89 

.8633 
2.76 
2.5437 

L18 
L1446 
L68 
L4e94 

.36 

.3396 

.50 

.4626 

L32 
1.2804 
2.42 
2L2506 

.80 

.776 

.79 

.7307 

.008 

.00776 

.013 

.01209 

.027 

.02619 

.066 

.07966 

L91 

L8527 

2.34 

2.1762 
.60 
.682 

Walpole 

a66 

Waucedaha 

7.66 

a66 

7.60 

MESABI  RANGE. 


Adriatic 

Agnew 

(57.66 
1 50. 70 

1/61.32 
.152.78 

1/57. 18 

a  076 
.06506 
.060 
.043 
.082 
.07134 
.046 
.0405 
.032 
.028 
.060 
.04416 

9.31 

8.1863 

5.07 

4.36 

7.32 

a  3684 

9.36 

8.424 

a23 

.20224 

.70 

.60 

.95 

.8266 
L20 
L08 

L76 
L6476 

a  37 
.3263 

a23 
.2022 

a  010 
.00879 

6.47 
4.8098 

*i2.'67"" 

laoa 

Albany 

2.43 
2.114 
L36 
L224 

.27 
.2349 
.10 
.09 

.24 
.2068 
.16 
.144 

.012 
.01044 
.028 
.0262 

a  55 
6.6986 
a80 
a42 

Albertao 

\49. 75 

1(58.78 

152.90 

/58.12 

la  66 
16.' 66"' 

151.33 

/59.86 

11.68 

Athens 

a  66 
5.8739 

.35 
.3091 

1.86 
L6429 

.27 
.23849 

.34 
.3003 

.012 
.0106 

474 
4ia6& 

152. 87 

I  \v.«i 

a  Expected  analysis  for  the  season  ot  \^^. 
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Average  cargo  analyses  of  Lake  Su}>erwr  iron  ores  of  the  season  1907 — Continued. 
MKSABI  KANGE-Contimiod. 


Oro. 

Iron. 

Phos- 
phor- 
us. 

Silica. 


Man-     Alu- 
nfse.    ^'^^ 

1 

Liuio. 

Mag- 
noHik. 

Sul- 
phur. 

Loss 
by 

tton. 

Mols- 
tare. 

Athola 

157.50    '0.065 
150.60       .0572 
157.00       .064 
150.73       .a'i696 
J62.27       .ft* 
154.50       .084 
j57. 17       .  031 
152. 31       .  028 
J61.5401     ^1440 

TJancor  o               

■i6.'72"' 

9.5408 
2.55 
2. 23 

.4005 
.40 

L46 

1.2994 

1.68 

.258 

.21 

.18 

ao7    aoo7 

.062:^  .00623 
.16    ,  .011 
.14      .010 

*  i*23" 

izoo 

BoAVQf                   

4.6647   ii.uu 
b.72     

.  35        1. 4i 

&01 

i^vi 

Bessemer 

&50 

4.74 

4.2814 

8.00 

6.8800 
11.00 

9. 9419 
10.42 

9.1175 

7.47 

6.5736 
13.25 
12.13 

8.84 

7. 9560 

5.94 

5. 2468 

7.09 

6.35 

9.55 

8.7182 

4.6503 

4.1461 

7.51 

6.9092 

Biwablk 

155.  5867 

.0405 
n4ri 

1 

0.673B 

(56  00 

.65        3.12 
.55(K)     2.6832 
.45         1.63 
.4067  ,  1.4732 
.86      ,  1.63 
.  7525  1  1.  4262 
.86      '  1.50 
.  7568  ■  1.  ;J2 
.300       1.24 
.275       1.14 
.  40        2. 28 
.3600  .  2.(J520 
.34      ,  2  11 
.30a3  ,  1.86;« 
.77      j  2.a5 
.60      j  1.84 

.40 
..'{440 
.2*l 
.  2621 
•w 

*.1925 

.21 

.1848 

.2.50 

.229 

.27 

.2430 

.24 

.212 

.21 

.55      .015 
.4730'  .0129 
.12    1  .012 
.1084'  .0108 
.20    1  .008 
.175  i  .007 
.23    1  .011 
.2024  .00.08 
.150     .010 
.137  :  .0146 
.36    >  .012 
.2340  .0108 
.30      .012 
.265     .0106 
.29    .  .000 
.26    1  .008 
1 

Brunt  o               

148. 1600  .  o;«w 

167.099  I  .0;t43 
151.6066;  .ttUO 
J55.87    1  .051 
148.89       .0446 
157.71     1  .ft58 

'  i.76"' 
4.3021 
6.38 
6.682 
6.86 
6.0368 
1.80 
1.66 
6.17 
6.6630 
&60 
4.0466 
&36 
&00 

Cass                        

14.00 

Corsica                   

0.610 

Crete 

12.50 

Crosby 

150.78 
(57.  .W 

.U01U4 

.020 

.02:« 

.073 

.0657 

.069 

12.00 

Croxton 

Cyprus             

152.64 
l57. 00 
151.;«K» 
(59.72 

&45 

10.66* 

Detroit                 

152.75    1  .{JWJii 
r5i».86    .  .(M 
15.3,60       .050 
158. 96       .  ttiO 
15.3.8246   .0328 
(60.1048   .0575 
153.5726   .0512 
(.59.50       .039 
154.74       .a*>5KS 

(.16.65  1  .o;c 

151. 8:i    1  .029 
/5.5.90       .018 
149.2703   .0423 
J61.4415  .0;i70 
1.54.2688   .0:G7 
(61.:i737   .a')ll 
1.54.  .3208   .04.W 
(5S.a'>I0   .0891 
1.50.12.85   .0769 
.(57..'V8;J7    .0075 
148.8299'  .a')72 
(55.40    1  .047 
I47.99    '  .041 
|'».'i6.00    .072 
148.72    :  .06264 

l5s.r6i  .o:c8 

1 5.3. 01.33   .02?»8 
ir/XOO    •  .082 
•5.3.1000   .07.38 
.'57. -2229    .(«5 
!.'>1.«W.S7    .03ir. 
r,i.34      .o.->i) 
1.5.3.4517    .OI31J 
(.'i7..V)       .Oi\ri 

i.v).07      .o.''.r.>> 

(58..'.0       .a35 
1.52.6.5    .  .031 
J. 58. 00     ;  .079 
I.50..30    1  .0<ls 
'58.73       .038 
!,5;i.()t»       .O-AA 
'47.  SO       .027 
143.21        .024 
J.5.5.44.5      .044 
1.50.20.5     JWH 
(.57.9.5      .()7r. 
I.V).(K)       .(xk; 
lrrf).72        .(».V, 
1.52.  77  is    .n47S 

ii.67 

Douglas                   .  

10145 

Duluth 

'."39i3" 
.8484 
.82 

8.71 

Elba 

"".'.se" 

"".27  "' 
.2484 

■".'23"Y.oi6" 

.2I16J  .0092 

"ioo"" 

4.0828 

iaosBB 

.7544       .  i\nz 

8.06 

Franklin 

1 

a50 

12.12 

10. 6826 
4. 5I«9 
4.0603 
4.5025 
;i  9857 
5. 9073 
5.1011 
6.  aViO 
5.1345 

13.  .30 

U.  52 
alO.  27 
8.9.349 

11.. 31 79 

10. 2782 
8.10 
7.2900 

11.86 

.5340 
.4717 
.5817 

11.6741 

Group,  No.  2 

.5149 
1.  a52t) 
.f»08;» 
.  71.54 

1 

11.4770 

Group,  No.  3 

Group,  No.  4 

.'..'.'.'.'. 

1&6474 

.6066 

.29 

.25 

.42 

.  :<654 

.8513 

.77'!! 

1&.2018 

' 

1&38 

Hector 

1.48 

1.2S76 

l..'VS.S2 

.21 
.  1S27 

.23     ,  .008 
.1:001    .00696 

7.03 
0.1161 

ITiggins 

iado 

1   44">.M 

0l1866 

Hobartfl 

LOO         1..50 

.9540    i.;«oo 

!l9.S0 

.14    1  .010 
.1260'  .0090 

laoo 

*l                                               : 

0.671J 

Jayanol 

3.23 

2.8140 
10.03 

O.TiOOl 

9. 70 

8. 73 

5.  m 

4.93 

9.88 

8.92 
22.98 
20.77 
14.71 
1.3. 31W 

i).  00 

.5.  IS 

2.  SO 

2. 4:i35 

1 

12.86 

J('nnln;;«? 

.«i3       1   l.»iS 

..54S1  1   ].4r,l< 

.<Ml       '     .S.5 

.81            .7<1 

1.25         l.'..5() 

l.OS         2.17 

i  .03          l.W 

..5«;       ;     .9.5 

2.  .50      1   l.SO 

2.20        i.r.s 

.40         1.70 

..3ti22    i.raK 

1.10         2.27 
.95         1.<m; 

.2<.97 

.Itl 

.14 

. ;«) 

.2<i 
.S-S 
.W) 

.27 

1     '.  24 

..TJ.5II 
■>■» 

!  1  ri 

.37     1  .019 
..3210'  .01(^5,': 
.19    '  .015 
.17       .013 
..32       .040 
.  28       .  042 

.J«i      

.41      

.31        .(HW^ 
.  2S        .  0.57 
.17       .012 
.1.5;:9    .0108 

.;'s      .011; 
..■;3      .014 

3.48 

3.027C 

3.38 

3.04 

6.68 

5.79 

3.27 

2.97 

2.64 

2.30 

2.85 

2.5S0f. 

6.60 

5.62 

Kollo^P" 

Kinney 

LaBolIf 

Larkin,  manganifcroiis. 

LaRiio 

Laura 

ia.'66 
ioioo"* 

Lf'i'tonia 

ia.'87 

13.00 

(.5S.7.5 

U9..\S.5 

JtL».«;i 

15.00 

Lincoln . . 

.  025 

0.  .30 
.5.82<)4 

1.57.93.3(     Arj-ilA 

7.47 

o  Exjxjctod  analysis  for  the  season  of  1908. 
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Average  cargo  analyses  of  Lake  Superior  iron  ores  of  the  season  1907 — Continued. 
MESABI    RANGE— Continued. 


Ore. 

Iron. 

Phos- 
phor- 
us. 

SiUca. 

Man- 
ga- 
nese. 

Alu- 
mina. 

Lime. 

ne8&. 

Sul- 
phur. 

Loss 
by 
Igni- 
tion. 

Mois* 
ture. 

Mahoning 

/64.98 

157.89 

J56.97 

151.84 

/56.76 

151.36 

/56.73 

150.2571 

/52.19 

146.1255 

J  56. 62 

152.66 

J59.64 

153.63 

/57.66 

163.34 

J58.125 

152.276 

158.00 

150.46 

57.50 
151.7500 
/54.00 
149.68 
/59.72 
153.28 
/57.09 
148.63 
/62.27 
154.50 
/61.00 
153.29 
/58.30 
150.6525 

55.00a 

49.50 
/57. 41 
150.6208 

a  049 
.044 
.021 
.01911 
.054 
.049 
.046 
.0407 
.048 
.0424 
.064 
.05952 
.084 
.076 
.026 
.02406 
.055 
.0494 
.076 
.06612 
.087 
.0783 
.030 
.028 
.048 
.043 
.057 
.048 
.065 
.0568 
.045 
.040 
.091 
.0789 
.033 
.0297 
.071 
.0626 

1.00 

.89 

13.74 

12.5034 

a  43 
.38 
.26 
.2366 

1.30 
1.16 

.56 

.5090 

an 

.10 
.17 
.1547 

a  12 
.11 
.28 
.2548 

a  008 
.007 
.011 
.010 

a  70 

a  30 
a  46 

a  1486 

Malta 

16. 9i 

9.66 

Marisxa  « 

9.60 

Mayas  Bessemer 

11.41 

Majms,  manganese 

'i6."69*' 

9.3837 

4.81 

4.32 
12.47 
11.6347 

9.00 

8.0944 

7.04 

6.1248 

8.61 

7.7490 

4.94 

4. 3659 

11.62 

Midway  i* 

2.33 

2.1669 
.80 
.72 
.56 
.618 
.33 
.2967 

I- 

.7650 

.83 

.7719 
1.90 
1.70 

.89 

.8232 
1.77 
1.5919 
1.94 
1.C878 
1.80 
1.620 

.10 
.093 

.13 
.1209 

.011 
.01023 

4.60 

4.278 

6.69 

6.01 

a  02 

2.7936 

4.60 

4.1371 

6.21 

6.4027 

6.90 

6.3100 

Miller.^             

7.66 

Minorca 

.23 

.21275 

.45 

.4047 

.27 

.2349 

.26 

.2260 

.25 

.23125 

.43 

.3867 

.31 

.2607 

.15 

.1350 

.008 

.0074 

.017 

.0162 

.009 

.00783 

.010 

.0090 

Morrow 

7.66 

Mohawka 

i6.662 

Nassau  « 

13.66 

16.66 

8.00 

Pearce 

8.00 
7.14 

.66 
.59 

1.92 
1.71 

.16 
.13 

.24 
.21 

.009 
.008 

2.81 
2.61 

i6.78 

Pettit 

16.00 

Republic  Beaver 

Shenango  « 

2.65 
2.23 
5.80 
6  162 
5.92 
5.1332 
al6. 45 
14.806 
8.70 
7.6560 

.40 

.35 

.87 

.7743 

.66 

.4865 

.46 

.414 

.69 

.6192 

1.68 
1.47 
2.65 
2.2095 
2.06 
1.7862 
1.11 
.999 
4.11 
3.6168 

.21 

.18 

.16 

.1336 

.21 

.1820 

.24 

.216 

.81 

.7128 

.16 

.14 

.11 

.0979 

.28 

.2427 

.26 

.234 

.36 

.3168 

.011 
.010 
.018 
.016 
.013 
.0112 
.013 
.0117 
.017 
0160 

6.72 
6.01 
4.27 

ago 

7.21 
6.2618 
2.63 
2.367 

*i2:48** 

Shilling 

ii.66 

Spring 

13.289 

16.66 

Syracuse  a 

12.00 

12.00 

Troy . .   . .          

)54.66i 

146.44 

/61.26 

l5a94 

/e2.28 

155.43 

/6a  22 

154.78 

/62.69a3 

156l4690 

]6a0632 

166.6933 

/56l62 

14&89 

/56l00 

149.28 

/6a  00 

152.80 

f58.60 

151.28 

]5a92 

146.3712 

.042 

.03612 

.035 

.033 

.043 

.03827 

.059 

.054 

.0806 

.0727 

.0507 

.0536 

.065 

.056 

.034 

.0211 

.070 

.0616 

.054 

.047 

.105 

OIL  66 
10  0276 

.94 

.8084 

2.62 
2.2632 

.36 
.3096 

.73 
.6278 

.146 
.12656 

6.01 
6.1686 

iioo 

u  nion 

7.06 

Utica  Bessemer 

4.34 
3.8626 

.41 
.3649 

1.63 
1.3617 

.24 
.2136 

.26 
.2314 

.012 
.01068 

4.2i 
a  7469 

"iLw" 

9  04 

a  6381 
a2823 
a  7388 
a3552 
6.28 
6.43 
19.10 
16.808 
a35 
6.588 
9.46 
&28 
11.07 

.6162;  2.7039 
.4667  2.4395 



9.7799 

■      ■ 

.3810 
.3419 

ia2594 

1.05 

.91 

.40 

.352 
1.36 
1.1968 

.44 

.39 

.78 

6.32 

6.46 

a22 

2.8336 

5.10 

4.488 

2.86 

2.49 

6.33 

6.4438 

ia5o 

Webbo 

1.23 

L0824 

a  40 

2.992 

2.22 

1.94 

a  62 

.27 

.2376 

.23 

.20 

.59 

.52 

.31 

.2666 

.13 

.1144 

.14 

.1232 

.27 

.24 

.32 

.2752 

.012 

.0106 

.015 

.0132 

.012 

.011 

.009 

.0077 

Wilpeno.  .           

ii  66 

Yates 

ii66 

Yawkey 

ii56 

.  0903      V.  ozu-j 

.  6708   6.  lijz 

14.66 

VERMILION  RANGE. 


ChandlPr                             1/02. 8150  a  0412 
unanoier ,150.4209;  .0390 

a  6891   0.1044 ' 

1 

6.3283     .0988! 

1 

6.3937 

T„-^                                    !/(ia  01491  .0044 
•^"™ ,159. 07S6   .  0004 

4.6667     .0914 \ 

1              1 

4.3752:     .08571 

'"■■ ;i 

&2466 

Pioneer                             !raa575l|  .0351 
^  'o^®6r \60. 0002'  .  0332 

5. 1432     .  1058 

1          1 

4.8588'    .1000 ' 

1 

5.6288 

Savov                                 !f64. 2657     0399 
^^^^y JGO.  6368   .  0376 

4.4185!     .0979 

4.10001     .0924 i 

1 

6.6467 

Vermilion,  lump {^^j  \u^ 

a0242     .0795 ' 

1 

a8822     .0786 

1.0714 

i              1 

1 

a  Expected  analysis  for  the  season  of  1908. 
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Average  cargo  analyses  of  Lake  Superior  iron  ores  of  the  season  1907 — Continued. 

CANADIAN  ORES. 
MicHipicoTEN  District. 


Ore. 

Iron. 

Phos- 
phor- 
us. 

SUica. 

Man- 
ga- 
nese. 

Alu- 
mina. 

Lime. 

nesU. 

Sul- 
phur. 

Lost 

by 

inU- 

tlon. 

Mois- 
tara. 

Helen 

f58.20 
16188 

0.127 
0.120 

A.40 
4.16 

0.166 
0.166 

0.88 
0.83 

0.23 
0.22 

0.14 
0.13 

ai27 
ai20 

ia40 
9.81 

""KH 

SuDBUBT  District. 


Moose  Mountain  a. . 


\61 0670  0.0974 


12.79 
12. 4676 


0.02 
0.0196 


L21 
1.1786 


3.60 
3.6064 


8.16 
3.0681 


a  Oil 
a  0107 


aao 

ai948 


2.00 


a  Expected  analysis  for  the  season  of  1906. 
PUBLICATIONS   ON   THE   LAKE    SUPERIOR   IRON-ORE   DISTRICT. 

The  following  list  gives  the  titles  of  the  various  reports  issued  by 
the  United  States  Geological  Survey,  which  cover  the  geology  and 
iron  resources  of  this  region : 

Batley,  W.  S.    The  Menominee  iron-bearing  district  of  Michigan:  Mono.  U.  S.  GeoL 

Survey,  vol.  42,  1904. 
Clements,  J.  M.    The  Vermilion  iron-bearing  district  of  Minnesota:  Mono.  U.  8. 

Geol.  Survey,  vol.  45,  1903. 
Clements,  J.  M.,  Smyth,  H.  L.,  Bayley,  W.  S.,  and  Van  Hisb,  C.  R.    The  Grystel 

Falls  iron-bearing  district  of  Michigan:  Mono.  U.  S.  Geol.  Survey,  vol.  36,  1^9. 
Irving,  R.  D.,  and  Van  Hisb,  C.  R.    The  Penokee  iron-bearing  series  of  MichigMi 

and  Wisconsin:  Mono.  U.  S.  Geol.  Survey,  vol.  19,  1892. 
Leith,  C.  K.    The  Mesabi  iron-bearing  district  of  Minnesota:  Mono.  U.  S.  QeoL 

Survey,  vol.  43,  1903. 
Van  Hise,  C.  R.    The  iron-ore  deposits  of  the  Lake  Superior  region:  Twenty-fizst 

Ann.  Rept.  U.  S.  Geol.  Survey,  pt,  3,  1901,  pp.  305-434. 
Van  Hise,  C.  R.,  Bayley,  W.  S.,  and  Smyth,  H.  L.    The  Marquette  iron-bearing 

district  of  Michigan,  with  Atlas:  Mono.  U.  S.  Geol.  Survey,  vol.  28,  1897 

SOUTHERN  DISTRICT. 

Status  of  the  district  a^  an  ore  producer, — During  1907  the  southern 
district  produced  6,427,195  tons  of  iron  ore,  an  increase  of  onlr 
102,085  tons,  equivalent  to  1.6  per  cent,  over  its  output  in  190o« 
During  the  last  thirty  years  of  its  history  the  southern  iron  district 
has  always  displayed  this  apparent  paradox — that  its  best  showing 
is  made  during  periods  of  general  trade  depression,  whereas  in  pros- 
perous times  it  fails  to  advance  equally  with  the  Lake  Superior  and 
northern  districts.  The  causes  of  this  phenomenon  have  been  pre- 
viously discussed  in  detail,"  and  it  is  unnecessary  to  dwell  on  tnem 
here. 

Red-ore  reserves  of  Alabama. — In  1905  field  work  was  commenced 
by  the  United  States  Geological  Survey  on  the  red  or  CUnton  ores  of 
Alabama,  the  red  ores  of  the  northern  portion  of  the  State  being 
examined  by  the  writer.  In  1906  a  more  detailed  study  of  the  iron 
ores  of  the  "birmingham  district  was  undertaken,  the  work  beings  in 
charge  of  the  writer,  with  the  assistance  of  E.  F.  Burchard.  This 
work  has  now  been  completed,  and  a  final  report  on  the  Birmingham 
district  is  in  preparation  for  publication  by  tne  Survey. 

a  Mineral  Resources  U.  S.  for  1906,  U.  S.  Geol.  Survey,  1907,  pp.  98-100. 
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Before  the  detailed  work  was  completed  the  geologist  under  whose 
direction  it  was  carried  out  published  in  Mineral  Resources  for  1906  a 
preliminary  statement  concerning  the  amount  of  the  ore  reserves  of 
the  State/  During  the  current  year  Mr.  Burchard  has  published^  a 
much  more  detailed  estimate,  covering  the  ore  reserves  m  the  larger 
portion  of  the  Birmingham  district.  This  estimate  places  the  reserves 
at  about  340,000,000  tons,  and  as  allowances  have  been  made  for 
every  possible  disturbing  factor,  it  seems  to  the  writer  that  this  total 
may  be  regarded  as  considerably  under  the  actual  unworked  tonnage 
in  this  portion  of  the  State. 

So  little  deep  drilHng  has  been  done  back  from  the  outcrop,  even  in 
the  immediate  vicinity  of  Birmingham,  that  little  of  the  red-ore  field 
can  be  considered  adequately  developea,  at  least  so  far  as  the  question 
of  reserve  tonnage  is  concerned.  The  matter  has  not  heretofore  been 
pressing,  however,  as  the  annual  ore  production  of  the  State  is  small, 
compared  to  its  possibiUties,  and  has  shown  a  very  low  rate  of  increase. 
The  question  will  become  of  immediate  practical  importance  whenever 
the  next  era  of  active  furnace  construction  sets  in. 

Gray  Jiematites  of  edstem  Alabama. — Considerable  attention  has 
been  attracted  during  the  last  three  years  to  the  deposits  of  hematite 
in  Talladega  and  adjoining  counties  in  eastern  Alabama.  These  ore 
deposits  have  been  Imown  for  many  years,  but  it  is  only  recently  that 
they  have  been  actively  prospected  and  developed.  The  following 
summary  of  the  character  and  relationships  of  these  ores  is  based  on 
recent  work  by  the  writer. 

The  gray  hematites,  formerly  erroneously  considered  as  magnetites, 
occur  chiefly  in  Talladega  County,  Ala.,  though  undeveloped  deposits 
of  apparently  similar  ore  have  been  described  from  adjoining  areas  in 
Alabama  and  Georgia.  The  ore  deposits  are  associated  with  a  series 
of  schists,  slates,  and  marbles,  whose  exact  geologic  age  is  still  uncer- 
tain, though  they  are  either  pre-Cambrian  or  a  highly  metamorphosed 
phase  of  the  Cambrian.  Structurally,  all  these  rocKs  are  compressed 
into  a  series  of  close  folds,  trending  northeast  and  southwest  and 
usually  showing  only  southeasterly  fips.  Small  faults  are  common, 
but  in  the  immediate  vicinity  of  the  iron-ore  deposits  no  large  faults 
have  been  noted,  complex  folding  being  the  most  prominent  feature. 

The  ores  occur  as  bedlike  deposits  in  the  slates,  and  have  apparently 
originated  by  replacement  of  a  porous  and  possibly  calcareous  sand- 
stone or  shale.  Considering  their  assumed  mode  of  origin,  these  de- 
Eosits  are  astonishingly  persistent  along  the  strike,  sin^e  ore  bodies 
aving  been  traced  for  a  distance  of  more  than  4  miles  without  break. 
The  ore  bodies  vary  rapidly  in  thickness  along  the  strike,  the  minimum 
of  workable  ore  noted  at  any  point  in  the  range  being  3  feet  and  the 
maximum  18  feet. 

No  deep  drilling  has  been  done  along  the  range,  so  that  it  is  impossi- 
ble to  say  to  what  depth  these  ores  extend.  Actual  mining  has  been 
carried  on  to  a  depth  of  350  feet,  the  ore  still  maintaining  its  thick- 
ness and  grade.  In  view  of  this  fact,  and  of  the  remarkable  persist- 
ence of  the  ore  bodies  along  the  strike,  it  seems  probable  that  they  can 
be  safely  expected  to  remain  workable  at  depths  of  1,000  or  1,500  feet. 
Assuming  the  latter  depth,  and  using  the  known  thicknesses  of  the  ore 
beds  at  various  points,  it  is  estimated  that  the  quantity  of  these  gray 

n  Burchard,  E.  F.,  An  estimate  of  the  tonnage  of  available  Clinton  Iron  ore  In  thft  BSxvo^st^^c^xt^ 
district,  Alabama:  Bull.  U.  S.  Qeol.  Survey  No.  340, 1908. 
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hematites  in  Talladega  County  is  about  60,000,000  tons.  Of  this  total 
somewhat  more  than  half  will  grade  45  per  cent  or  over  in  metallic 
iron,  and  a  relatively  small  tonnage  will  grade  as  high  as  55  percent. 
The  other  half  of  the  total  will  range  from  35  to  45  per  cent  metallic 
iron. 

Analyses  of  a  number  of  samples  follow: 

Analyses  of  gray  hematite  iron  ores^  yiUibama. 


Metallic  iron 

Mauganese  oxide. . 

Titanic  oxide. 

SiUca 

Alumina 

Lime. 


52.90 


Magnesia 

Potash 

Soda 

Pbosphorus.. 
Sulphur 


17.88 
3.59 


.278 


48.11 

.«7 

.26 

20.78 

4.46 

1.09 

.67 


}    •«.{ 


.286  1 
.031 


44.03 
.21 
.17 

2R.g6 
8.97 
.78 
.45 
1.39 
.45 
.283 
.007 


Of  these  analyses  No.  1  represents  the  average  of  a  set  of  samples 
from  one  of  the  highest-graue  deposits  of  the  district;  No.  2  is  the 
average  of  a  long  series  of  pubUshed  analyses  from  various  properties, 
and  No.  3  is  a  composite  sample  covering  a  number  of  prospect  open- 
ing and  various  grades  of  ore.  Nos.  1  and  3  were  collected  by  the 
wnter  and  were  analyzed  by  the  Lehigh  Valley  Testing  Laboratory. 
So  far  as  shipping  grade  is  concerned,  such  ore  as  is  represented  by 
analysis  No.  2  is  probably  about  the  average  for  the  district.  It  will 
be  seen  that  this  is  about  the  grade  of  a  good  brown  ore  as  to  iron,  and 
that  it  is  somewhat  liigher  in  silica  and  lower  in  alumina  than  the  bet- 
ter brown  ores.  It  is,  however,  far  superior  in  both  iron  and  silica 
percentages  to  the  well-known  and  long-used  brown  ores  of  the 
Oriskany  district  of  Virginia. 

The  iron  ores  of  Texas, — Deposits  of  magnetite  and  red  hematite, 
apparently  of  good  quality  but  of  unknown  extent,  have  long  been 
known  to  exist  in  Llano  and  adjoining  counties  of  Texas.  These 
deposits  will  be  studied  during  1908  by  the  United  States  Geological 
Survey,  and  their  importance  will,  it  is  hoped,  be  determined. 

Another  series  of  ores,  however,  is  J^etter  known  and  of  greater 
present  importance.  These  are  the  brown  ores  which  occur  abun- 
dantly in  a  group  of  counties  in  northeastern  Texas.  The  brown  ores 
in  question,  according  to  Kennedy's  rej^ort,  occur  in  at  least  19 
counties — Cass,  Morris,  Marion,  l!pshur,  Wood,  Harrison,  Gre^, 
Panola,  Smith,  Van  Zandt,  liusk,  ('horokeo,  Ilendc^rson,  Anderson, 
Houston,  Nacogdoches,  Shelby,  Sabine,  and  San  Augustine.  To  this 
list  should  be  added  Camp  County,  which  contains  at  h^ast  one  work- 
able deposit  of  ore,  as  well  as  a  numl)er  of  counties  farther  south  than 
those  named.  In  the  countless  named  ore  districts  aggregating  1,000 
square  miles  were  located  by  the  Texas  Geological  Survey. 

During  an  examination  of  the  district  made  for  the  United  States 
Geolo^cal  Survey  by  the  writer  several  years  ago  a  nunil)er  of  these 
deposits  were  visited  and  studied.  The*  ores  arc  associated  with 
Eocene  clays  and  greensands.  They  usually  overlie  clays,  and  have 
apparently  been  formed  by  surface  wat(us  carrying  down  iron  in 
solution  either  from  the  greensands  or  from  overlying  beds.     The  ore 
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beds  range  in  thickness  from  a  few  feet  up  to  the  maximum  recorded 
thickness,  25  feet. 

The  average  of  131  analyses  of  these  Texas  brown  ores,  on  samples 
collected  by  Kennedy  for  the  Texas  Survey,  gives  the  following 
results: 

Average  analysis  of  brovm  ores,  Texas. 

Iron  oxide 66.39 

Silica 14.47 

Alumina 8. 17 

Sulphur 083 

Phosphorus 172 

Metallic  iron 46.03 

Phosphorus  in  100  parts  iron 371 

Recent  developments  in  the  Virf^nias, — Several  years  ago  a  brief 
report  was  published  by  the  United  States  Geological  Survey  dealing 
with  the  characteristic  series  of  brown-ore  deposits  which  are  associ- 
ated with  the  Oriskany  formation  in  the  Virginias.  These  ores  have 
been  long  known  and  worked,  and  are  the  basis  of  supply  for  furnaces 
at  Covington,  Lowmoor,  Iron  Gate,  Glen  Wilton,  Longdale,  and 
Goshen.  Since  the  publication  of  the  report  mentioned,  and  more 
particularly  within  the  last  two  years,  important  developments  have 
taken  place  with  regard  to  this  series  of  ore  deposits.  Areas  supposed 
to  be  ore  bearing  have  proved  worthless,  and,  on  the  other  hand,  care- 
ful development  has  revealed  the  existence  of  heavy  tonnages  in 
regions  hitherto  unworked.  Unfortimatelv,  little  can  be  published  in 
the  present  statistical  report  concerning  tne  more  important  of  these 
developments,  but  it  is  hoped  that  in  the  immediate  future  oper- 
ations will  be  so  far  advanced  that  the  Survey  will  be  permitted  to 
present  a  summary  of  the  results. 

Among  the  less  important  but  still  interesting  features  of  1907  has 
been  the  extension  in  this  region  of  active  development  southward 
and  southeastward  from  the  old  district.  Shipments  have  been  made, 
for  example,  from  an  area  along  North  Mountain,  north  of  Gala 
station,  which  had  Dreviously  been  known  only  as  a  possible  future 
source  of  ore.  The  developments  in  this  area  are  still  slight,  but  the 
ores,  as  shown  by  the  following  analyses,  are  well  up  to  the  average 
grade  of  the  district: 

Analyses  of  Oriskany  iron  ores  from  Virginia. 


Metallic  iron 
Manganese.. 
Phosphorus. 
Insoluble... 
Alumina 


1. 

2. 

3. 

4. 

46.10 

43.80 

42.80 

43.00 

.25 

.25 

.36 

.62 

.639 

.630 

.643 

.70 

20.80 

23.80 

2r..io 

24.90 

1.88 

1.26 

43.30 
.28 
.652 

23.20 
2.00 


The  above  analyses  are  of  carload  shipments  as  received  at  the 
furnace,  and  are  all  calculated  on  a  dry  basis. 
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BcRciiARD,  E.  F.    The  iron  ores  of  the  Brookwood  district,  Alabama:  Bull.  U.  S. 

Geol.  Survey  No.  260, 1905,  pp.  321-334. 
The  Clinton  or  red  ores  of  the  Birmingham  district,  Alabama:  Bull.  U.  S. 

Geol.  Survey  No.  315,  1907,  pp.  130-151. 
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BuBCHABD,  E.  F.    The  brown  iron  ores  of  the  Ruasellville  district,  Alftbama:  Boll. 

U.  S.  Geol.  Survey  No.  315,  1907,  pp.  152-160. 
Available  tonnitf[e  of  Clinton  ore  in  the  Birmingham  district,  Alftbama:  Bull. 

U.  S.  Geol.  Survey  No.  340,  1908. 
Eckel,  E.  G.    Iron  ores  of  northeastern  Texas:  Bull.  U.  S.  Geol.  Survey  No.  260 

1905,  pp.  34&-353. 

The  iron  industry  of  Texas:  Iron  Age,  vol.  76,  1905,  dd.  47&^79. 


The  Clinton  or  red  ores  of  northern  Alabama:  Bull.  U.  S.  Greol.  Survey  No. 

285,  1906,  pp.  172-179. 

The  Oriskany  and  Clinton  iron  ores  of  Virginia:  Bull.  U.  S.  Greol.  Survey  No. 

285,  1906,  pp.  183-189. 

Grasty,  J.  S.    The  gray  ores  of  Alabama:  Manufacturers'  Record,  vol.  60, 1006,  pp. 

550-553. 
Hayes,  C.  W.,  and  Eckel,  E.  C.    Iron  ores  of  the  CartersviUe  district,  Geoigia: 

BuU.  U.  S.  Geol.  Survey  No.  213,  1903,  pp.  233-242. 
HoLDEN,  R.  J.    The  brown  ores  of  the  New  River-Cripple  Creek  district,  Virgiiua: 

BuU.  U.  S.  Geol.  Survey  No.  285,  1906,  pp.  190-193. 
Keith,  A.    Iron-ore  deposits  of  the  Cranberry  district.  North  Carolina-TennesBee: 

Bull.  U.  S.  Geol.  Survey  No.  213,  1903,  pp.  243-246. 
Kindle,  E.  M.    The  iron  ores  of  Bath  County,  Ky.:  Bull.  U.  S.  Geol.  Survey  No. 

285,  1906,  pp.  180-182. 
McCallie,  S.  Wt    Preliminary  report  on  the  iron  ores  of  Georgia:  Bull.  Geoigia  CreoL 

Survey  No.  10,  1900,  p.  190. 
NrrzE,  H.  B.  C.    Iron  ores  of  North  Carolina:  Bull.  North  Carolina  Geol.  Survey  No. 

1,  1893,  239  pp. 
Phalen,  W.  C.    Iron  ores  near  Ellijay,  Georgia:  Bull.  U.  S.  Geol.  Survey  No.  340-E, 

1908. 
Porter,  J.  J.    The  Virginia  iron  industry:  Manufacturers'  Record,  vol.  61, 1907,  pp. 

717-719,  749-752,  788-790. 
Smith,  P.  S.    The  gray  iron  ores  of  Talladega  County,  Ala.:  Bull.  U.  S.  G^l.  Survey 
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NORTHERN   DISTRICT. 

Status  of  the  district  as  an  ore  producer. — During  1907  the  northern 
iron-ore  district  produced  2,823,422  long  tons  of  iron  ore,  as  com- 
pared with  a  production  of  2,582,666  tons  in  1906,  an  increase  of  9^ 
per  cent.  This  output,  which  amounted  to  5.46  per  cent  of  the  total 
production  of  the  United  States,  came  from  the  States  of  New  York, 
rennsylvania.  New  Jersey,  Ohio,  Connecticut,  and  Massachusetts,  in 
the  order  named. 

The  ore  reserves  of  New  York  and  New  Jersey  are  known  to  be  so 
large,  in  comparison  with  the  demands  which  have  heretofore  been. 
made  on  them,  that  it  seems  probable  that  these  northeastern  StateB, 
at  least,  will  continue  to  show  heavy  increases  in  production  when- 
ever the  ore  market  is  satisfactory.  It  is  probable  that  the  magne- 
tite district  of  southeastern  Pennsylvania  can  furnish  increased  ton- 
nage when  required,  and  the  possible  productive  status  of  the  low- 
CTade  Clinton  hematites  of  Pennsylvania  has  never  been  adequately 
determined. 

Character  of  the  Adirondack  magnetites,  New  York, — An  important 
and  detailed  report^  recently  published  by  the  New  York  State 
Museum  deals  with  the  mametite  deposits  of  the  Adirondack  dis- 
trict of  New  York.  The  following  extracts  from  this  report  coYer 
certain  features  of  general  interest  to  the  iron  industry: 

The  ores  show  great  variation  in  their  mineral  and  chemical  compoedtion.  They 
range  from  impure  lean  varieties  consisting  of  magnetite  intermixed  with  the  con- 
stituents of  the  wall  rocks,  such  as  quartz,  feldspar,  pyroxene,  hornblende,  etc.,  to 
those  made  up  of  practically  pure  magnetite.    The  richest  average  from  60  to  70  per 


aNewIand,  F.  H.,  and  Kemp,  J.  F.,  Geology  of  the  Adirondack  magnetic  iron  ores:  BuU.N«wTork 
State  Mus.  No.  119. 1908. 
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cent  iron.  They  have  been  obtained  principally  from  the  Mineville  district,  where 
some  large  bodies  have  averaged  60  to  65  per  cent  iron  and  have  afforded  considerable 
quantities  assaying  above  65  per  cent  and  even  approaching  closely  the  theoretical 
limit  for  magnetite  which  is  72.4  per  cent.  The  Hammondville,  Arnold  Hill,  and 
many  other  mines  have  yielded  ores  with  50  to  60  per  cent  iron.  The  magnetites 
that  carry  less  than  about  50  per  cent  iron  are  generally  considered  too  refractory  for 
direct  smelting;  their  utilization  depends  upon  concentration,  to  which  they  are  2S 
a  rule  very  adaptable.  There  are  large  bodies  of  such  ores  in  the  Lyon  Id!ountain 
Arnold  Hul,  and  St.  Lawrence  County  districts.  The  lowest  grade  of  milling  ore 
that  is  worked  carries  about  35  per  cent  iron. 

According  to  the  percents^e  of  phosphorus  present,  the  magnetites  may  be  sub- 
divided into  low-phosphorus,  Bessemer,  and  non-Bessemer  grades.  There  is  no  well- 
defined  connection  between  the  distribution  of  phosphorus  and  the  nature  of  the  ore 
occurrence.  In  some  districts,  as  instanced  by  Mineville,  both  Bessemer  and  high- 
phosphorus  ores  have  been  produced  from  contiguous  deposits,  though  generally  tne 
ores  from  any  one  district  show  a  fair  degree  of  uniiormity  in  respect  to  the  phosphorus. 
The  leaner  magnetites  are  apt  to  be  lower  in  phosphorus  than  tnose  having  a  high  per- 
centage of  iron.  The  bulk  of  the  low-phosphorus  ores  has  been  produced  at  Lyon 
Mountain;  the  present  concentrates  from  this  locality  carry  less  tnan  0.01  per  cent 
of  that  element,  with  65  per  cent  iron.  The  non-Bessemer  ores  ran^  up  to  about  2 
per  cent  phosphorus,  corresponding  to  10  per  cent  of  apatite,  which  is  the  containing 
mineral.  The  Old  Bed  group  of  mines  at  Mineville  has  furnished  most  of  this  grade 
of  ore. 

The  magnetites  carry  a  variable  proportion  of  sulphur,  due  to  admixture  with  pyrite 
and  more  rarely  pyrrhotite.  The  part  played  by  these  minerals  in  the  composition 
depends  upon  the  geological  associates  of  the  ore  bodies,  and  a  sharp  line  can  be  drawn 
generally  oetween  the  class  which  carries  any  considerable  proportion  of  them  and 
the  low-sulphur  deposits.  The  presence  of  sulphur  above  a  fraction  of  1  per  cent  is 
confined  mainly  to  the  deposits  that  occur  in  the  banded  gneisses  and  schists  of  the 
Grenville  series,  which  are  themselves  impregnated  with  pyrite.  When  the  wall  rock 
is  an  acid  variety,  corresponding  to  granite  or  syenite  in  mmeral  composition,  sulphur 
exists  only  in  mmute  quantity.  Among  the  deposits  of  the  former  class  it  is  possible 
to  find  gradations  from  ores  with  fairly  low  sulphur  to  those  in  which  the  magnetite  is 
replacea  largely  or  almost  completely  by  pyritic  minerals. 

Mining  and  concentrating  the  Adirondack  magnetites. — ^The  report 
cited  contains  also  data  on  mining  and  concentrating  practice  in  the 
Adirondack  iron  district,  which  are  summarized  as  follows: 

Both  underground  and  open-cut  methods  are  used  in  the  Adirondack  mines,  the 
latter,  however,  being  restricted  to  a  few  large  ore  bodies  or  those  so  situated  at  to  pre- 
sent a  considerable  surface  development.  In  general  the  high  inclination  of  the  bodies 
and  their  narrowness  across  the  strike  render  a  system  of  underground  working  the 
most  suitable  from  the  start.  Inclined  shafts  or  slopes  following  the  dip  of  the  ore 
have  been  generally  adopted  in  preference  to  vertical  diafts,  whicn,  in  some  instances 
at  least,  would  seem  to  offer  important  advantages  as  regards  economy  of  operation. 
The  deepest  shafts  are  at  Lyon  Mountain,  about  1,500  feet,  measured  on  the  incline. 
Horizontal  drifts  are  extended  on  either  side  of  the  shaft  at  more  or  less  regular  inter- 
vals and  the  ore  stoped  out  between  them,  leaving  occasional  pillars  of  ore  for  roof 
support.  In  the  Olci  Bed  workings  at  Mineville  the  ore  is  removed  in  large  chambers, 
which  are  extended  downward  with  the  progress  of  operations,  as  the  main  mass  of 
ore  lies  nearly  vertical.  The  chambers  are  of  great  size,  measuring  200  feet  or  more 
from  roof  to  floor.  Timbering  or  other  artificial  support  is  not  required  in  the  Adiron- 
dack mines,  and  little  trouble  has  been  experienced  from  caving.  The  workings  are 
relatively  dry,  as  the  wall  rocks  are  nearly  impervious  to  water. 

Concentration  of  the  magnetites  has  been  practiced  since  the  early  days  of  mining 
in  the  region.  As  early  as  1836,  according  to  local  records,  a  plant  was  in  operation  at 
Palmer  Hill  for  treating  the  ore  by  a  magnetic  process.  *  *  ♦  A  wet  gravity  sys- 
tem of  concentration  was  commonly  used  up  to  about  fifteen  years  ago,  when  the  mag- 
netic process  was  perfected  to  an  extent  that  made  its  introduction  feasible.  This 
process  is  now  generally  recognized  to  be  well  adapted  to  the  Adirondack  magnetites. 

At  present  there  are  six  concentrating  plants  in  the  reeion;  two  are  installed  at 
Mineville,  two  at  Lyon  Mountain,  and  one  each  at  Arnold  Hill  and  Benson  Mines. 
Another  plant  is  in  course  of  erection  at  the  Cheever  mine,  near  Port  Henry.  In  1906 
the  mills  at  Mineville,  Lyon  Mountain,  and  Arnold  Hill,  which  were  the  only  ones 
operated,  crushed  729,091  long  tons  of  ore,  making  479,644  long  tons  of  concentrates. 

The  concentrates  from  the  Adirondack  mills  carry  on  the  average  60  to  65  per  cent 
iron.    Besides  raising  the  iron  content,  magnetic  concentration  affords  a  partial  elimi- 
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nation  of  the  phosphorus  and  sulphur,  important  advantages  for  some  ores.  In  fact, 
the  treatment  of  the  Old  Bed  ores  at  Minevillo  is  designed  particularly  to  reduce  the 
phosphorus,  and  the  concentration  is  rather  incidental  to  that  purpose. 

The  costs  of  mining  and  milling  differ  of  course  according  to  local  conditions.  With 
a  modern  plant  75  cents  per  ton  is  probably  a  fair  average  for  underground  mining 
under  favorable  circumstances.  Quarry  work  has  been  conducted  for  less  Uian  htS 
that  amount  at  Benson  Mines.  Magnetic  concentration  costs  from  25  to  40  cents  per 
ton  of  material  treated.  For  a  period  of  ten  months  during  1900  the  total  cost  of  pro- 
ducing concentrates  at  Benson  Mines,  including  ftiining,  nulling,  and  general  expense, 
is  saia  to  liave  been  $2  per  ton,  which  is  equivalent  to  about  80  cents  per  ton  of  the 
crude  material  handled. 

PUBLICATIONS   OF   NOBTHERN    IRON   ORES. 

The  following  list  contains  titles  of  the  more  recent  papers  and 
reports  on  iron  ores  in  the  Northern  and  Eastern  States: 

Eckel,  E.  C.    Limonite  deposits  of  eastern  New  York  and  western  New  England: 

Bull.  U.  S.  Geol.  Sur^'ey  No.  260,  1006,  pp.  335-342. 
The  Clinton  hematite  (in  New  York):  Eng.  and  Min.  Jour.,  vol.  79,  1905,  pp. 

897-898. 
Kemp,  J.  F.    The  titaniferous  iron  ores  of  the  Adirondacks  (N.  Y.):  Nineteenth  Ann. 

Kept.  U.  S.  Geol.  Survey,  pt.  3,  1899,  pp.  377-422. 
Newland,  D.  H.,  and  Kemp,  J.  F.    Geology  of  the  Adirondack  magnetic  iron  ores 

(N.  Y.}:  Bull.  New  York  State  Mus.  No.  119,  1908. 
Spencer,  A.  C.    Magnetite  deposits  in  Berks  and  Lebanon  counties,  Pa.:  Bull.  U.  S. 

Geol.  Siu-vrey  No.  315,  1907,  pp.  185-189. 
Stewart,  C.  A.    The  magnetite  belts  of  Putnam  County,  N.  Y.:  School  of  Minee 

Quart.,  April,  1908,  pp.  283-294. 

WESTERN  DISTRICT. 

Status  of  the  district  as  a  producer, — The  western  district  during 
1907  produced  831,258  tons  of  iron  ore,  as  coniparod  \vith  a  produc- 
tion of  806,268  tons  in  1906,  an  increase  of  3.1  per  cent.  As  the 
total  amounts  to  only  1.61  per  cent  of  the  entire  (loniestic  production, 
it  is  obvious  that  the  western  district  is  still  an  unimportant  factor 
in  the  iron  industry  of  the  United  States.  It  is  improbable  that  it 
will  always  retain  its  present  low  rank.  On  the  other  hand,  there  is 
little  possibility  that  it  will  ever  become  of  predominant  importance. 
Its  supplies  of  good  coking  coals  are  limited,  and  its  iron  ores,  though 
of  good  grade  and  widely  distributed,  do  not  seem  to  be  present  in 
such  quantities  as  are  known  to  exist  in  the  Lake  Superior,  the 
southern,  or  the  northern,  districts. 

PUBLICATIONS    OX    WESTERN    IRON  ORES. 

The  following  list  includes  the  more  important  recent  publications 
relative  to  the  iron  ores  of  the  western  United  States : 

Ball,  S.  H.    The  Ilartville  iron-ore  range,  Wyoining:  Bull.  U.  S.  Geol.  Survey  No. 

315,  1907,  pp.  190-205. 
Titaniferous  iron  ore  of  Iron  Mountain,  Wyoniuig:  Bull.  U.  S.  Geol.  Survey 

No.  315,  1907,  pp.  20G-212. 
BouTWELL,  J.  M.     Iron  ores  in  the  Uintali  Mountains,  Utali:  Bull.  U.  S.  Geol.  Survey 

No.  225,  1904,  pp.  221-228. 
DiLLER,  J.  S.     Iron  ores  of  tlie  Heckling  quadrangle,  Ciilifornia:  iiull.  U.  S.  Geol.  Silfr 

vey  No.  213,  1903,  pp.  219-220. 
Leith,  C.  K.     Iron  ores  m  southern  Utali:  Bull.  V.  S.  Geol.  Survey  No.  225,  1904, 

pp.  229-237. 
Iron  ores  of  tlio  western  Tnited  States  and  British  Culunibia:  Bull.  U.  S.  GeoL 

Survey  No.  285,  1900,  pp.  194-200. 
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In  the  present  section  data  are  presented  on  the  imports  and 
exports  of  iron  ore  into  and  from  the  United  States,  with  a  table 
summarizing  the  latest  available  oflicial  reports  on  the  world's  pro- 
duction of  iron  ore.  In  view  of  their  direct  and  increasingly  impor- 
tant connection  with  the  domestic  iron  industry,  conditions  in  the 
iron-ore  trade  of  Cuba  are  briefly  discussed. 

IMPORTS. 

During  1907  the  United  States  imported  over  1,200,000  long  tons 
of  iron  ore.  Of  this  total,  over  half  was  from  Cuba  and  about  a 
third  from  Spain.  About  116,000  tons  came  from  British  North 
America,  and  the  remainder  was  from  numerous  smaller  sources  of 
supply.  Among  the  year's  changes  in  these  smaller  imports  mav  be 
noted  the  appearance  of  Algiers  and  the  cessation  of  slupments  from 
Norway  and  British  India. 

The  table  following  shows  the  imports,  by  coimtries,  from  1904  to 
1907,  inclusive: 

Quantity  aiid  value  of  iron  ores  imported  into  the  United  States j  1904^1907 ^  by  cotintrieSy 

in  long  tons. 


Countrj'- 


Quan- 
tity. 


1904. 
Value. 


1905. 


1906. 


r.Mh.i 304,030 

Spiin 30,810 

KPTich  Africa 

<;n'<'f<' 2,500 

N«'wfonn<llHii<i    and  ' 

Lal)ra.lor 5,400 

United  Kingdom |         173 

Germany 2 

.....  J 

77,887 
210 


Nothorlands 

Quebec,  Ontario,  etc. 

Belgium 

France 

Norway 

East  Indies— British 

India 

Other  countries 


Total. 


487,613 


Quan- 
tity. 


$822,413  '  539,935 
89,218  I  191,801 


Value. 


2,535  I. 


5,400 

2,093 

70 

10 

177,966 

1,671 

8 


5,600 

408 

1 


104,096 
400 


3,350 


1,101,384  I  845,651 


11,437,900 
306,436 


Quan- 
tity. 


639,362 
171,870 


12,178,997 
418,922 


5,600 

2,396 

42 


240,303 
3,370 


48,630 

al25,395 

231 

1,084 

50 

67,890 

400 


9,278 
6,200 


2,062,161  11,060,390 


Value. 


61,560 

125,395 

1,955 

8,949 

474 

100,125 
6,662 


37,240 
27,155 


1907. 


Quan- 
tity. 


657,133 
296,318 
65,940 
23,800 

89,685 

5,765 

273 

500 

26,878 
125 


02,751 


2,907,434  11,229,168 


Value. 


12,522,710 
760,801 
252,897 
42,927 

97,735 
16,491 
2,096 
3,673 
51,328 
1,102 


185,723 


3,937,483 


a  Newfoundland  onlv. 


EXPORTS. 


The  iron  ore  exported  by  the  United  States  during  1907  amounted 
to  278,208  long  tons,  a  slight  increase  over  the  exports  of  1906.  The 
bulk  of  these  exports  represent  Lake  Superior  ores  shipped  directly 
from  the  American  side  to  Canadian  furnaces. 


Exports  of  iron  ore,  1903-1907. 

1903 long  tons..     80,611     $^55,728      190G long  tons. 

1904 do....  213,865      458,823  i  1907 do... 

1905 do....  208,017      530,457  | 


265,240    $771,839 
278,  208      763,  422 
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IRON-ORE  INDUSTRY  OF  CUBA. 

The  increasing  importance  of  Cuban  ores  to  the  American  iron 
industry  justifies  a  brief  summary  of  the  character  and  occurrence 
of  these  ores,  with  a  Hst  of  further  references  to  papers  and  reports 
dealing  with  the  subject.  The  statistics  of  Cuban  ore  production 
have,  as  usual,  been  collected  directly  by  this  Survey  from  the 
producers. 

Iron  ores  of  Cuba, — Two  types  of  iron  ore  occur  in  Cuba,  distinct 
as  to  composition,  origin,  and  location.  The  first  type  includes 
hematites,  often  with  considerable  associated  ma^etite,  occurring 
as  irregularly  shaped  deposits  in  marble  or  basic  igneous  rocks. 
Deposits  of  tnis  type  of  ore  have  been  worked  for  a  number  of  years 
in  the  vicinity  of  Santiago.  All  the  ore  produced  in  Cuba  up  to  the 
present  time  has  been  derived  from  deposits  of  this  class.  During 
1907,  however,  a  series  of  extensive  brown-ore  deposits  attracted 
attention.  They  were  first  described  by  A.  C.  Spencer  in  1901,  but 
active  exploitation  was  long  delayed.  These  brown  ores  are  exten- 
sively developed  at  manv  points  on  the  island,  but  the  three  large 
areas  now  known  are  the  Moa,  Mayari,  and  Cubitas  fields.  The 
first  two  of  these  are  located  on  tlie  north  shore  of  Cuba,  in  Oriente 
(Santiago)  Province ;  the  Cubitas  field  is  a  few  miles  north  of  Cama- 
guey,  in  Camaguey  Province. 

Spencer  estimates  the  tonnage  of  ore  present  in  these  three  fields 
as  aggregating  somewhat  over  1,500,000,000  tons.  The  following 
analyses  give  a  fair  idea  of  the  range  in  composition  of  the  workable 
grades  of  ore. 

Analyses  of  brown  iron  ores  from  Cuba. 


Me  taUic  Iron 4C.  03 

Manganese 

Chromium 1. 73 

Titanium 

Phosphonjs .  015 

SUlca T).  50 

Alumlnn 10. 33 


Of  these  analyses.  No.  1  represents  a  composite  sample  from  the 
Mayari  field;  Nos.  2  and  3  are  solectocl  analvsos.  It  will  be  seen  that 
the  characteristic  feature  of  thes(»  (-uhaii  \)r()wn  ores,  as  compared 
with  more  familiar  brown  ores  in  the  Soutli,  is  the  presence  of  chro- 
mium and  the  high  percentage  of  aliiniiiia  us  coinparocl  to  the  silica. 
Both  of  these  peculiarities  are  explained  l)y  the  geologic  liistory  of 
the  Cuban  ores. 

Iron  ore  production  of  Cvha. — During  tlio  year  1007  the  iron  mines 
of  Cuba  produced  081,393  Ioii<^  tons,  as  C()inj)are(l  with  an  output  of 
640,574  tons  in  1906.     The  production  for  a  series  of  years  is  given  in  V 
the  following  table: 
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Shipments  of  iron  ore  from  mines  in  the  province  of  Oriente  (Santiago),  190t-1907,  in 

long  tons. 


Year. 

Juiagua 

Iron 
CJo.  (Lim- 
ited). 

Spanlah- 
Amerlcan 
Iron  Co. 

Cuban 

Steel  Ore 

Co. 

Total. 

1902 

221,039 
156,808 
31,162 
139,828 
133,379 
181,063 

455,105 
467,723 
356,111 
421,331 
507,195 
500,330 

23,500 

699,734 
623,621 

1903 

1904 

387,273 
561,159 
640,574 
681,393 

1905 

1906 

1907 

PUBLICATIONS   ON   CUBAN   IRON   ORES. 

The  following  list  includes  the  more  important  papers  and  reports 
bearing  on  this  subject: 

Chisholm,  F.  F.    Iron  ore  beds  in  the  province  of  Santiago,  Cuba:  Proc.  Colorado 

Sci.  Soc,  vol.  3,  1891,  pp.  259-263. 
Graham,  T.  H.    Sigua  iron  mines,  Cuba:  Iron  Age,  vol.  41,  1888,  p.  140. 
Kimball,  J.  P.    Geological  relations  and  genesis  of  the  specular  iron  ores  of  Santiago 

de  Cuba:  Am.  Jour.  Sci.,  3d  ser.,  vol.  28,  1884,  pp.  416-429. 

The  iron-ore  range  of  the  Santiago  district  of  Cuba:  Trans.  Am.  Inst.  Min. 

Eng.,  vol.  13,  1885,  pp.  613-634. 

Spencer,  A.  C.    The  iron  ores  of  Santiago,  Cuba:  Eng.  and  Min.  Join:.,  November 
16,  1901,  pp.  633-634. 

Iron  ores  of  Cuba:  In  Ann.  Rept.  Military  Governor  of  Cuba  for  1901. 

Three  deposits  of  iron  ore  in  Cuba:  Bull.  U.  S.  Geol.  Survey  No.  340,  1908. 

Anon.    The  Mayari  iron-ore  district  of  Cuba:  Iron  Age,  vol.  80,  August  15,  1907, 

pp.  421-426. 

Iron  mining  in  Cuba:  Iron  Age,  vol.  81,  April  9,  1908,  pp.  1149-1157. 

WORLD'S  PRODUCTION  OF  IRON  ORE. 

Complete  oflGicial  figures  covering  the  world's  production  of  iron 
ore  for  1906  are  not  yet  available.  The  following  table  contains 
statistics  covering  the  production  of  the  most  important  sources  of 
supply  for  both  1905  and  1906: 

World's  production  of  iron  ore  in  1905  and  1906,  by  countries. 


Coontiy* 


igo6. 


iQoe. 


United  Statei„.„....._., 
G&nnuiF  Mid  Luxembuiv. 
Great  Britain............. 

Spain., „,, „,. 

France ,,... 

BUMlft ..„, 

Sweden, ,.,.......„.. 

An«trtft-HuDgary 

Canada,  Nevioundland... 

Cuba .....„.., 

AlgeilAv  .....*,,..,.*,..... 

Greece.... ..,„.„.. 

lUly. -..,.. 

Belgltim, 

ChUaa - .... 

India,, -, 

Japan _.„....,_.,.... 

Norway  *,,,.,, ,- — . 

AiutnJla 

FartugAl. ,,«,,.  — 


Towt. 

23,444,073 

9,077,245 
7,3f»5,«00 
6,050,000 
4,3S£,0e7 
3,6P7,fiTO 
96a,  543 
561,169 

36a,  616 

tmszo 

13a,  OOD 

icSiiao 

too^ooo 

46,582 
U,i84 

3,aoo 


^7, 740, 738 
ad,  734, 000 
1£,  EDO,  408 
»,44S,«a3 
8,481,000 


4,fiO3,Q0Q 
4,06S,ieO 
951,753 
640,^74 
7^1,000 
(380,030 
401,000 
177,000 
111,460 
74,106 


34,001 


64949— M  R  1907,  rr 
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Of  the  fimires  in  this  table,  those  for  the  United  StateSi  Great 
Britain,  Cuba,  Canada,  and  Australia  are  in  long  tons;  for  other 
countries  in  metric  tons.  The  figures  for  the  ore  production  of 
Russia,  China,  and  Japan  have  been  estimated  from  the  known  pi^- 
iron  outputs  of  those  countries,  and  are  therefore  merely  approxi- 
mations. 

IRON  AND   STEEIi  INDUSTRY  OF  THE  UNITED   STATES. 

As  noted  in  the  introduction  to  this  report,  the  data  on  pig-iron  and 
steel  production  presented  in  the  foUowmg  tables  are  those  collected 
and  published  by  Mr.  J.  M.  Swank,  general  manager  of  the  American 
Iron  and  Steel  Association. 

PRODUCTION  OF  PIQ  IRON  BY  STATES. 

During  1907  the  production  of  pig  iron  in  the  United  States 
amounted  to  25,781,361  long  tons,  as  compared  with  an  output  of 
25,307,191  tons  in  1906  and  of  22,992,380  tons  in  1905.  The  small- 
ness  or  the  increase  sho^^n  by  1907  over  1906  is  due  to  the  falling  off 
in  demand  and  production  during  the  last  quarter  of  the  year.  If 
the  output  of  the  first  half  of  the  year  had  been  maintained,  1907 
would  have  shown  a  total  production  of  about  27,000,000  tons. 

In  the  following  table  the  pig-iron  production  of  the  United  States 
for  1907  is  given  by  States.  It  will  be  noted  that  since  1905  no  change 
has  occurred  in  the  relative  rank  of  the  six  leading  States.  These  are, 
named  in  order,  Pennsylvania,  Ohio,  Illinois,  Alabama,  New  York, 
and  Virginia. 

Production  of  pig  iron,  1905-1907,  by  States. 


Pennsylvania.. 

Ohio 

Illinois 

Alabama 

New  York 

Virginia 

Tennessee 

Colorado 

Missouri 

Maryland 

New  Jersey 

Wisconsin 

Minnesota 

Michigan 

WostVirginia.. 

Kentucky 

Georgia 

Texas 

Conn/6cticut 

Massachusetts. 
Indiana 


Total-. 


Blast  fumac<>s. 


Production,   Inoludiog 

sen    and    fei 

long  tons. 


In  blast 
June  30, 
1907.  In. 


141  : 

58 
24 
34 
17 
16 
14  , 

6  i 

2 

4 

8 

6  . 

1 
12 

4 

5  I 

1  I 
2 

2  I 
0 


aw  , 


December  31, 1907. 
Out.     Total. 


lf)7  I     ft  270 


167 

r>s 

24 
49  i 
26  I 
26 
21 

6   1 

2    1 

6 
11 

0   I 

13  i 

t\ 
4  I 
4    I 


'A. 


1905. 


10,679,127 
4,580,110 
2,034,483 
1,604,062 
1,198,068 
510,210 
372,692 

407,774 

332,096 
311,039 

351,415 

288,704 
298,179 
03,735 

38.699 
15,987 


1906. 

1007. 

11,247,869 
6,327,183 
2,166,866 
1,674,848 
1,662,650 
483,626 
426,874 

2407  788 
1,686,074 

478,771 
808,106 

413,040 

408,486 

386,700 
379,800 

411,888 
871,180 

373,323 

828,088 

369,486 

304,634 

98,127 

801,006 
137,MB 

92,600 

6^881 

20,230 

18,118 

(«) 


6  443     22,992,380     25,307,191  i  26,781,861 


o  Tonnage  included  with  Michigan. 

ft  Including  1  idle  stack  each  in  Oregon  and  Washington. 
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PRODUCTION    OF    PIG  IRON   BY   KINDS. 

In  the  following  table  the  pig-iron  production  for  1905,  1906,  and 
1907  is  classified  by  kinds.  It  will  be  noted  that  the  great  increase 
in  total  pig-iron  production  of  1906  over  1905  was  due  entirely  to  an 
increase  in  the  output  of  steel-making  irons,  for  foundry  irons  showed 
an  actual  decrease  in  1906.  It  might  also  be  said  that  basic  pig 
showed  almost  twice  as  much  increase  in  1906,  proportionately,  as 
did  Bessemer  and  other  acid  pigs.  The  figures  for  1907  show  a  con- 
tinuation of  one  of  these  movements.  Of  tne  total  increase  of  474,170 
tons  over  1906,  basic  iron  accounts  for  over  two-thirds.  Bessemer 
and  low-phosphorus  irons  show  an  actual  falling  off  in  1907  as  com- 
pared with  1906.     Foundry  irons,  however,  show  a  relatively  heavy 


mcrease. 


Production  of  pig  iron,  1905-1907,  by  kinds,  in  long  tons. 


Kind. 


1905. 


1906. 


Bessemer Ii9  in?  i ifi 

Lou-phosphorus jiz,Wi,nG 

Basic I    4, 105, 179 

Forgo  and  foundry ,    5,837, 174 

Charcoal '       352,928 

Spiogelei  sen !       227, 797 

Ferromanganose 62,186 


13,840,518 

5,018,674 

5,714,492 

433,007 

244,980 

55,520 


Total !  22,992,3 


25,307,191 


1907. 


13,231,620 

5,375,219 

6,397,777 

437,397 

283,430 

55,918 


25,781,361 


PRODUCTION  OF  STEEL. 


BESSEMER   STEEL. 


The  total  production  of  Bessemer-steel  ingots  and  castings  in  1907 
was  11,667,549  long  tons,  against  12,275,830  tons  in  1906,  a  decrease 
of  608,281  tons.  The  following  table  gives  the  production  of  Bes- 
semer-steel ingots  and  castings  in  the  last  seven  years: 


Production  of  Bessemer  steel  ingots  and  castings  in  1901-1907, 


1901 long  tons. .  8,  713, 302 

do....  9,138,363 

do....  8,592,829 

do....  7,859,140 


1902. 
1903. 
1904. 


.  1905 long  tons . .  10, 941, 375 

1906 do. ...  12, 275, 830 

1907 do. . . .  11, 667, 549 


Below  is  given,  by  States,  the  production  of  Bessemer  ingots  and 
castings  since  1903: 

Production  of  Bessemer  ingots  and  castings^  1908-1907^  by  States,  in  long  tons. 


State. 


Pennsylvania 

Ohio 

Illinois 

Other  States. 

Total.. 


1903. 


1904. 


3,909,436  3,464,650 

2,330,134  I  2,050,115 

1,366,569  1,257,190 

986,690  1,087,185 


1905. 


4,491,445 
3,131,149 
1,651,250 
1,667,631 


8,592,829       7,859,140  I  10,941,375 


1906. 


4,827,726 
3,769,913 
1,684,772 
1,993,420 


1907. 


4,351,841 
3,636,679 
1,723,073 
1,955,956 


12,275,830  i    11,667,549 
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OPEN-HEARTH    STEEL. 


The  total  production  of  open-hearth  steel  ingots  and  direct  cast- 
ings in  the  United  States  in  1007  was  11,549,088  long  tons,  against 
10,980,413  tons  in  1906,  an  increase  of  o6S,675  tons,  or  over  6.1  per 
cent.  The  following  table  gives  the  total  production  of  open-hearth 
steel  ingots  and  castings,  by  States,  since  1903: 

Production  of  open-hearth  steel  ingots  and  castings,  VM)S-liH)7^  by  Statu,,  in  long  Um» 


State. 


New  England 

New  York  and  New  Jersey. 

Pennsylvania 

Illinois 

Ohio 

Other  States 


1903. 


169,209 
104,508 
4,442,730 
422,919 
369.349 
321,106 


1904. 


1906. 


195,901 
165,986  : 
4,30(>,498  ' 
358,215  ' 
480,906 
400,660 


230,282 
348,072 
6,471,818 
617,625 
687,392 
607,187 


1008. 


251,017 
658,186 
7,718,218 
884,473 
818,«6S 
754,812 


Total 5,829,911 


1907. 


230,797 
706,019 
7,867,706 
1,013,261 
810,612 
008,674 


5,908,166      8,971,376  |  10,WO,413       11,640,066 


The  following  table  gives  the  production,  by  States,  of  basic  and 
acid  open-heartli  steel  ingots  and  ca^stings  in  1907: 

Production  of  basic  and  acid  open-hearth  steel  ingots  and  eastings  in  1907 ^  by  StateM,  in 

long  tons. 


State. 


Basic 
opon- 
hcarth 
steel. 


New  England 172,960 

New  York  and  New  Jersey 665, 474 

Penn  sy  Ivania 6, 82(i,  479 

Illinois 1,006,689 

Ohio 768,401 

Other  States '  849,412 


I 


Total 10,279,315 


1,269,773 


Acid  open- 
hearth 
steel. 

ToteL 

66,837 
40,645 
1,041,226 
6,662 
61,241 
63,362 

230,797 
706,010 
7,867,706 
1,013  251 
810  642 
008,674 

11,540,068 


NOTE    ON    THE    VALUE    OF    THE    PRODUCTION    OP    PIG 
IRON  IN  THE  UNITED   STATES  IN   1907. 

By  W.  T.  Thom. 

Hitherto  the  United  Stat<5s  Geological  Survey  has  never  collected 
independently  the  statistics  of  the  pnxhictioii  of  pig  iron  in  the 
United  States,  having  relied  for  that  iiiforniatioii  upon  the  admirable 
annual  reports  of  Mr.  James  M.  wSwank,  geiuTal  manager  of  the  Amer- 
ican Iron  and  Steel  Association.  In  January,  IDOS,  however,  in.  order 
to  ascertain  the  value  of  the  output,  circular  letters  were  sent  to  the 
producers  of  pig  iron  asking  them  to  furnish  t  he  ^Survey  with  confi- 
dential information  as  to  their  stock  on  hand  on  Docember  31,  1906, 
their  marketed  production  and  their  total  receipts  from  sales  free  on 
board  at  furnace  during  1907,  and  their  stock  on  hand  on  December 
31, 1907.  It  is  gratifying  to  be  a])le  to  state  that  tlie  managers  of  only 
three  furnaces,  rated  at  an  annual  average  outj)ut  of  35,000  tons  each. 
have  refused  or  failed  to  comply  with  this  recjuest,  and  that  the  total 
production  reported  to  the  Survey  differs  by  only  al)out  four-tenths 
of  1  per  cent  from  the  total  output  reported  by  Mr.  Swank,  25,781,361 
long  tons,  which,  as  heretofore,  is  accepted  as  oliicial. 
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As  will  be  readily  understood  bv  all  persons  familiar  with  the  condi- 
tions of  the  pig-iron  industry,  it  has  been  found  difficult  to  arrive  at 
the  value  of  the  output.  The  aggregate  of  the  various  values  reported 
by  the  producers  to  the  Survey  amounts  to  about  $529,958,000,  or 
an  approximate  average  price  of  $20.56  per  ton  for  the  whole  country. 
Costs  of  transportation  are  practically  excluded  from  this  sum,  whicn, 
under  the  terms  of  the  request  for  information,  represents  the  value 
at  first  hand  of  the  pig-iron  output  of  1907  to  its  producers.  This 
should  be  borne  in  mind  in  considering  the  average  price  per  ton  for 
recent  years. 

The  following  table  gives  the  quantity  and  value  of  pig  iron  pro- 
duced in  the  United  States  in  1907,  by  States: 

Quantity  and  value  of  pig  iron  produced  in  the  United  States  in  1907 ^  by  States^  in 

long  tons. 


Quantity. 


Value. 


Alabama 

Illinois 

New  Jersey... 

New  York 

Ohio 

Pennsylvania. 


Virginia 

Colorado 

Missouri 

Connecticut 

Massachusetts. 
Georgia 


Texas . 

Indiana 

Michigan 

Minnesota 

Wisconsin 

Kentucky 

Maryland 

West  Virginia. 


Total. 


k 

1, 

n, 


686,674 
467,768 
373,189 
650,762 
260,687 
348,640 
303,106 
478,771 

468,486 
10, 110 
65,826 


768,600 


830,845 


26,781,361 


930,100,000 

62,229,000 

7,664,000 

33,007,000 

106,387,000 

234,062,000 

7,642,000 

8,963,000 

11,628,000 

663,000 

1,181,000 

18,829,000 
16,833,000 


629,968,000 


Cordial  thanks  are  due  to  the  various  firms  for  the  trouble  taken  by 
them  in  making  their  reports. 


MANGANESE  ORES. 


By  E.  C.  Habder. 


INTRODUCTION. 

The  manganese-mining  industry  in  the  United  States  is  at  present, 
as  for  several  years  past,  very  small.  In  1907  less  than  twenty 
manganese  mines  were  in  operation,  and  not  half  that  number  oper- 
ated steadily.  Of  the  large  manganese  districts  of  the  Umted 
States,  namely,  the  Valley  and  the  Piedmont  districts  of  Virginia, 
the  Cartersville  and  the  Cave  Springs  districts  of  Georgia,  and  the 
Batesville  district  of  Arkansas,  only  the  first  two  produced  man- 
ganese ore  in  1907.  For  this  lack  of  activity  there  are  three  reasons — 
(1)  the  discontinuous  and  scattered  nature  of  the  deposits,  (2)  the 
crude  mining  methods  naturally  resulting  therefrom,  and  (3)  the  low 
prices  paid,  which  prevent  attractive  profits  to  operators  under 
these  conditions.  All  of  the  ore  mined  nas  to  be  either  washed  or 
sorted,  and  often  both.  Single  pockets  as  a  rule  are  small  and  are 
soon  exhausted,  so  that  the  erection  of  expensive  concentrating 
plants  is  discouraged,  except  in  cases  like  the  Crimora  basin  in  Vir- 

finia,  which  is  not  at  all  typical  of  known  American  manganese 
eposits.  In  short,  under  present  conditions  domestic  manganese 
can  not  compete  with  the  foreign  high-grade  product.  The  larger 
part  of  the  ore  mined  in  this  country  was  used  in  the  brick,  paint, 
and  chemical  industries,  about  one-sixth  (947  long  tons,  valued 
at  $6,747)  being  used  in  the  steel  industry,  as  against  the  209,032 
long  tons  imported  for  this  purpose.  The  main  reason  for  this  seems 
to  be  that,  although  the  demand  in  the  former  industries  is  Umited, 
the  prices  paid  are  higher  and  ores  can  be  used  which  would  be  unde- 
sirable in  steel  manufacture.  Besides,  the  mining  is  on  such  a  small 
scale  that  the  supply  does  not  run  far  ahead  of  tne  demand  in  these 
industries. 

USES. 

The  uses  of  manganese  in  the  industries  may  be  classified  as  follows: 
(1)  Metallurgical,  in  the  manufacture  of  allovs  and  in  copper  and  silver 
reduction;  (2)  chemical,  as  an  oxidizer  and  as  a  colorii^  material. 

The  manganese  ores  used  in  the  manufacture  of  alloys  are  dependent 
in  value  on  the  percentage  of  metalUc  manganese  present  and  on  the 
absence  of  injurious  substances  Uke  phosphorus  and  sulphur.  The 
latter  condition  is  especially  true  in  the  case  of  the  alloys  with  iron. 
Spiegeleisen  and  f erromanganese  are  alloys  of  iron  and  manganese. 
Tne  former  contains  below  20  per  cent  manganese,  while  the  latter 
has  a  manganese  content  rangmg  from  20  per  cent  to  90  per  cent, 
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above  which  the  alloy  becomes  unstable.  Silicon  and  carbon  are 
present  in  varying  quantities.  Spiegeieisen  and  ferromanganese  are 
used  in  the  manufacture  of  steel  in  the  following  ways — (a)  as  reducers 
of  iron  oxide  in  the  final  melting,  in  which  case  the  manganese  oxide 
formed  goes  into  the  slag;  (b)  as  recarburizers  of  steel,  in  which  case 
they  contain  considerable  carbon;  (c)  for  counteracting  the  effects  of 
phosphorus  and  sulphur  by  the  formation  of  manganese  compounds 
with  these  elements;  (d)  in  the  manufacture  of  manganese  steel,  used 
for  railroad  and  street-car  rails  on  curves,  for  burglar-proof  safes^  for 
car  wheels,  and  for  other  purposes.  The  addition  of  small  quantities 
of  manganese  gives  to  steel  hardness,  ductility,  and  strength. 

Manganese  is  also  used  to  form  alloys  with  copper^  zinC|  aluminum, 
tin,  lead,  magnesium,  and  silicon,  and  with  combmations  of  these 
metals. 

Manjganeso  oxides  are  used  to  a  slielit  extent  in  copper  and  silver 
reduction  as  a  substitute  for  iron  oxides. 

As  an  oxidizer  manganese  oxide  is  used  in  the  manufacture  of  chlorine, 
bromine,  and  oxygen,  and  of  disinfectants  like  potassium  perman- 
ganate; as  a  drier  in  paints  and  varnishes;  as  a  uecolorizer  of  glass, 
and  in  the  Leclanche  battery.  In  these  cases  the  value  of  the  ore 
depends  on  its  available  oxygen  content — that  is,  on  its  percentage  of 
pyrolusite  or  manganese  peroxide. 

As  a  coloring  material  manganese  is  used  in  calico  dyeing;  for  color- 
ing bricks,  glass,  and  pottery,  and  in  the  manufacture  of  green  and 
violet  paints. 

Compounds  of  manganese  are  used  in  a  small  way  for  medicine,  and 
the  mineral  rhodonite,  a  silicate  of  manganese,  is  used  rarely  for  orna- 
mental purposes  on  account  of  its  beautiful  pink  color. 

PRICES. 

The  prices  of  manganese  ores  used  in  the  steel  industry  vary  from 
$5  to  $15  per  lone  ton,  according  to  the  grade  of  the  ore.  They  are 
governed  by  the  following  schedule  of  prices  established  by  the  Cai> 
negie  Steel  Company: 

Schedule  of  prices  paid  per  ton  of  2,240  pounds  for  domestic  manganese  ore  delivered 
at  Pittsburg  or  Bessemer,  Pa.,  and  South  (.'hicago,  111. 

Prices  are  based  on  ores  containing  not  more  than  8  per  cent  silica  or  0.26  i>er  cent 
phosphorus,  and  are  subject  to  deductions  as  follows:  1*  or  each  1  per  cent  in  excen  of 
8  per  cent  silica  there  shall  be  deduction  of  15  cents  p<'r  Ion;  fractions  in  proi>ortion. 

For  each  0.02  per  cent,  or  fraction  thereof,  in  excess  of  0.25  per  cent  phosphonu 
there  shall  be  a  deduction  of  2  cents  per  unit  of  manganese  per  ton. 


Price  per  unit,  In 


Pcrcentago  of  metallic  mangancso  in  on^. 


OvoT  49. 
4t',  to  49. 
43to4<). 
40  to  43.. 


Ores  containing  less  than  40  per  cent  manganese  or  more  than  12  per  cent  silica  or 
0.27  per  cent  phosphorus  are  subject  to  acceptance  or  n-fusal  at  the  buyer's  option. 

Settlements  are  based  on  analysis  of  sample  dried  at  212°  F.,  the  percentage  of 
moisture  in  the  sample  as  taken  being  deducted  from  the  weight. 
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The  manganese  ores  for  oxidizing  and  coloring  purposes  are  valued 
according  to  the  quantity  of  manganese  peroxide  present,  their  con- 
sistency, etc.,  and  prices  range  up  to  $25  per  ton  for  the  better  grades 
of  ore. 

PRODUCTION. 

The  production  of  manganese  in  1907,  amounting  to  5,604  long 
tons,  exceeded  that  of  any  year  since  1902  except  1906.  Toward  the 
close  of  1902  there  occurrea  a  sudden  drop  in  production  due  to  the 
cessation  of  mining  operations  in  northwestern  Georgia,  after  which 
there  was  a  steady  increase  from  the  2,825  tons  produced  in  1903  to 
6,921  tons  m  1906. 

The  bulk  of  the  production  was,  as  usual,  in  Virginia.  South 
CaroUna  joined  the  ranks  of  producers  for  the  first  time  since  1903, 
and  produced  more  ore  than  in  any  previous  year.  Tennessee  also 
showed  an  increase  and  a  fair  promise  of  becoming  something  more 
than  a  mere  intermittent  producer.  California  produced  more  ore 
than  in  any  year  since  1902.  On  the  other  hand,  Georgia  and  Arkan- 
sas, which  contain  some  of  the  most  important  manganese  deposits 
in  the  country,  were  not  on  the  Ust  of  producers  of  manganese  in 
1907,  although  Arkansas  produced  considerable  manganiferous  iron 
ore.  The  Utah  mines,  wnich  gave  fair  promise  for  several  years, 
were  again  idle. 

The  following  table  shows  the  quantity,  the  value,  and  the  average 
price  per  ton  of  the  manganese  ore  produced  in  the  different  States 
m  1905,  1906,  and  1907: 

Production  of  manganese  ores  in  the  United  Stales^  1905-1907 ^  by  States, 


1905. 

1906. 

1907. 

State. 

Quantity, 
long  tons. 

Value. 

Aver- 

pnoe 
per  ton. 

Quantity, 
long  tons. 

Value. 

Aver- 

^oe 
per  ton. 

Quantity, 
long  tons. 

Value. 

Aver- 

pnce 
per  ton. 

A  rkAnn IM<  . 

62 

1 

$290 
20 

$4.68 
20.00 

rnUfAmiA., 

1 
150 

a|6 
«900 

16.00 
6.00 

100 

$600 

$6.00 

QeoiKia  . . 

South  Carolina. 

800 
100 

4,800 
1,500 

6.00 

Tatitimaaa^  ,    

a20 

a  100 

5.00 

30 

800 

6,028 

300 
10,000 
77,522 

10.00 
12.50 
12.86 

15.00 

Utah 

Virginia 

6  3,947 

35,209 

8.92 

4,604 

56,469 

12.27 

Total 

4,118 

36,214 

8.80 

6,921 

88,132 

12.73 

5,604 

63,360 

11.31 

a  Estimated. 


b  In  addition,  453  tons  of  tailings^  valued  at  $406,  were  shipped. 


The  following  table  shows  the  total  production  of  manganese  ore  in 
the  United  States,  by  States,  as  compiled  from  previous  volumes  of 
Mineral  JResources  of  the  United  States  and  from  other  sources.  The 
statistics  of  production  previous  to  1880  are  very  indefinite,  and  only 
approximate  figures,  compiled  by  Penrose  ^  from  all  available  sources, 
could  be  obtained  for  this  period.  The  total  production  previous  to 
1880  probably  did  not  exceed  50,000  long  tons.  The  table  shows 
Arkansas,  Georgia,  and  Virginia  as  the  principal  producers,  CaUfomia 
as  a  steady  producer,  but  only  of  small  quantities,  and  the  other 
States  as  producing  small  quantities  of  ore  intermittently. 

a  Penrose,  Jr.,  A.  F.,  Manganese:  Ann.  Rept.  Arkansas  Oeol.  Survey,  voL  1, 1800,  p.  65. 
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Production  of  manganese  ore  in  the  United  Slates^  1838-1907,  in  long 


Year. 

Ala- 
bama. 

Arkan- 

HUH. 

410 

CaUfor- 
nla. 

Georgia 

Indian  Twf%^ 

NoiUl 
CuollM. 

1838-1879 

1866-1879  . 

19,900 



1867-1879 

5,500 

"     ■■"" 

1880 

1,300 
l.flOO 

.*.*>*...*...« 

*"~^"^'^*" 

1881 

100 

175 

400 

800 

1,483 

3,310 

5,  Ml 

4,312 

2,528 

5,3:» 

l,(i50 
0,708 
2,020 

i,9:m 

2,991 
3,421 
3,240 
2,602 

***  *'"" 

1882 

1883 

1884 

^ 

1885 

200 
100 

2,580 
e,04l 

*,fie8 

fi,20& 

7« 

3,576 

734 

1,377 

4,m 

S,3S3 

o,«ffl 

9.  OHO 
a,  447 
4.074 
3pSI» 
500 

mi 

ClQlLT.)  200 

1886 

75 

14 

1887 

14 

1888 

1,500 
53 

:«6 

705 

1889 

1890 

1891 

'.'...'.'.'. i7' 

47 
14 

1802 

1893 

400 
278 
525 
284 
484 
541 

1894 

1895 

1890 

1897 

(MftflL)"*?' 

1 

1898 

1899 

1900 

35(i              115 
145              131 
91  1            610 
82               840 

(Ho.)        1ft 
fMont.)    37 
tMoO        38 

00 

1901 

1902 

"*""■" 

1903...                      

10 

1904 

CO 

1 

1 

100 

■*■""*"*■" 

1905...                           -  -     --         - 

150 

*"*"'"*■"* 

1906 

1907 

02 

Total 

114 

40,870         12.836 

nnes-      I'tali  and 
9PO.      !     Vennont. 

9:2,244  1                  800 

m 

Year. 

Pennsylva-  | 
nia,  South      m 

Carolina.     ■■  ^*^ 
and  South 

Dakota. 

Virginia. 

Wert  VIiw 

giniaand 

other  SUtML 

TotaL 

1838-1879 

410 

1866-1879 

:::::::::::::: ::::::::        ;-       ---.-------..- 

gi 

HON 

99^199 

94^197 

cl9,987 

e22,4flB 

7^719 
0.909 
0^617 
10^099 

11    IIM 

1807-1879 

18,000 

3,  (iOl 

1880 

... 

mo 

1881. 

3.295  ;                  aOO 
2.982  :                  376 
5.355  .                0400 
8,980                   a  400 
18, 745                       m 

1882 

1883 

1884 

1885. 

1886 



50    

•20.507 
19.835 
17.040 
14,010 
12,<H>0 
10. 24S 
t).O70 
4.092 
1.797 
1.715 
2.01S 
3.050 

0. 228 
7. SSI 

1887 

1888 

(I'a.) 
(S.  C.) 

•■)•) 

bSO 

1889 

124 

;«)    (Vt.i   i,r)7(i 

1890 

1891 

(S.  Dak. )  10    . . . 

Ot'       -10 

1892 

18^3 

4S2   

1894 

(i'ii.)       4n6    ... 

022 

(W.Va.)100 

1895 

1890 

1  (I'a.) 
(I'a.) 

2r».')    ... 

(W.  Va.)  18 

1897 

.3M 

11  

1898 

■(i'a.'. 12  ■ 

*(s.r.'r""'s'  ... 

(S.C.)       2.-)    ... 

'(s.V'.T'hoo' 

•.is\     

10    

:«)  

400    (l'tah)2,.0OO 

!;!!!!y(ut.HhV'4.s:V 

1  (Utah)     ;i2 

20    

.'iO     (Utah)    800 
100    

f,996 
11,771 
11,996 

1809 

1900 

,  (W.  Va.)  10 

1901 

1902 

4.275 
3.041 
l.SOl 
3,054 
'        .1.947 
0.02S 
4.004 

1 

1903 

1904 

1905 

190<i 

1907 

Total 

1 

2,ftSf| 

2,475  1 

5. 440 

228,501 

1 

1,996 

690,099 

o  Ceoigia  an<l  North  Carolina. 

ft  Nevada.  North  Carolina.  South  Cnrolinu,  Tennesson,  and  Vermont. 

f  Colorado  production  of  IS^K)  and  1891  published  formerly  as  mungane.se  is  manganiferous  ore  i 
been  transferred  to  that  table. 
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OCCURRENCE. 

VERMONT. 

Manganese  ore  occurs  near  the  towns  of  South  WalUnrford  and 
Brandon,  in  Otter  Creek  Valley,  Vermont.  In  both  localities  the 
deposits  are  on  the  west  slope  or  the  Green  Mountains  at  or  near  the 
contact  of  a ' '  Lower  Cambrian  "  quartzite,  which  forms  ridges  along  the 
west  slope,  and  an  overlying  Umestone  of  approximately  the  same 
age,  which  underlies  the  valley  to  the  west.  The  deposits  are  mainly 
brown  hematite  with  subordinate  manganese. 

The  South  Wallingford  deposit**  consists  of  pockets  of  iron  and 
manganese  ores,  occurring  separately  or  mixed  in  all  proportions. 
The  manganese  ore  is  massive  black  psilomelane  with  nests  of  crys- 
talUne  pyrolusite.  The  ore  occurs  at  intervals  in  a  bed  of  yellow, 
red,  and  variegated  clays  at  the  contact  of  the  quartzite  and  the 
Umestone.  This  bed  is  almost  vertical,  dipping  sUghtly  to  the  west, 
and  has  a  strike  a  Uttle  east  of  north,  it  has  a  probable  average 
thickness  of  several  hundred  feet. 

The  Brandon  deposit  ^  is  composed  mainly  of  brown  hematite  and 
subordinately  of  manganese  ore  in  brown  and  white  surface  clays 
adjacent  to  the  limestone-quartzite  contact.  In  similar  clays  in  the 
same  locality  limite  and  Tertiary  fossils  have  been  found;  hence  it 
seems  possible  that  the  ore-bearing  clay  is  a  surface  deposit  derived 
from  an  underiying  clay  bed  equivalent  to  that  found  at  South 
Wallingford.  The  manganese  ore  is  mainly  in  the  form  of  black 
amorphous  psilomelane  kidneys,  sometimes  containing  nests  of  pyro- 
lusite crystals.  These  kidneys  are  of  various  sizes  and  occur  in 
pockets  scattered  through  the  clay,  being  often  associated  with  iron 
ore  masses. 

VIRGINIA. 

Manganese  deposits  occur  in  Virginia  in  the  Piedmont  region 
and  in  the  Appalachian  Valley. 

The  ore  of  the  Piedmont  region  occurs  in  the  James  River  Valley 
north  and  south  of  Lynchburg.  There  are  a  number  of  old  mines 
in  this  district,  but  only  one,  tnat  of  the  Piedmont  Manganese  Com- 
pany, is  at  present  producing.  The  deposits  occur  in  residual  clay 
and  sand  derived  from  ancient  crystalline  rocks.  This  material  is 
still  in  place  and  often  only  partly  decomposed,  so  that  the  texture 
and  structure  of  the  original  rocks  is  cleariy  distinguishable.  In 
general  the  ore  occurs  in  nodular  masses,  ranging  in  weight  up  to 
500  pounds  and  scattered  through  a  yellowish-brown  micaceous  clay 
forming  a  neariy  vertical  layer  between  decomposed  granite  and 
quartzose  mica  schist  residuum.  The  original  nature  of  this  ore- 
bearing  layer  is  unknown. 

The  Piedmont  Manganese  Company^s  mine  is  situated  on  Beaver 
Creek,  in  Campbell  County,  about  7  miles  southeast  of  Lynchburg. 
In  the  present  workings  the  ore  occurs  in  masses  in  a  yellow  and 
brown  micaceous  clay  bed  dipping  steeply  southeast  and  having  a 
general  northeast-southwest  strike.  This  layer  is  between  a  decom- 
posed granite  on  the  hanging  wall  and  a  residual  micaceous  clay  on 

a  Penrose,  R.  A.  F.,  Manganese:  Ann.  Kept.  Arkansas  Geol.  Survey,  1890,  vol.  1,  p.  392. 
6Loc.  cit.,  p.  395. 
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the  foot  wall.  The  latter  is  very  similar  to  the  ore-bearing  clay  and 
grades  into  it,  the  ore  increasing  in  quantity  toward  the  granite 
contact.  The  hanging  wall  also  grades  into  the  ore  deposit  tnrough 
a  zone  partially  replaced  by  manganese  oxide.  The  ore-bearing 
layer  as  exposed  vanes  from  h  to  1 0  feet  in  thickness,  but  ore  is  saia 
to  occur  at  intervals  for  »50  feet  from  the  hanging-wall  granite.  In 
places  the  ore  masses  are  closely  grouped,  and  the  clay  forms  a  very 
small  part  of  the  bed;  while  elsewhere  the  clay  may  make  up  over 
one-half  of  the  layer.  The  length  of  the  deposit  is  not  known,  but 
surface  outcrops  occur  at  intervals  along  the  strike  for  a  quarter  of  a 
mile  northeast.  The  presence  of  ore-bearing  layers  parallel  to  the 
one  now  worked  has  been  shown  by  surface  pits. 

Apparently  about  the  same  conclitions  prevail  in  the  old  unworked 
mines  of  the  district.  In  the  Leets  mine,  about  1^  miles  northeast 
of  the  preceding,  ore  occurs  in  a  similar  brownish-yellow  micaceous 
clay  between  decomposed  granite  and  schist  and  as  a  replacement 
of  the  adjacent  part  of  the  granite.  Surface  workings  on  the  Saun- 
ders property,  1  mile  east  of  Evington,  show  nodular  ore  in  a  yellow 
and  red  residual  clay,  having  a  decomposed  imca  schist  as  foot  wall. 
In  the  Cabell  and  Piedmont  mines,  about  2  miles  north  of  Warminster, 
granite  and  schist  are  again  in  evidence,  but  relations  are  somewhat 
obscured  by  the  age  of  tne  workings. 

A  characteristic  associate  of  many  manganese  deposits  in  the  Pied- 
mont region  is  a  manganese-stained  earth  or  clay  known  as  "umber," 
which  is  a  residuum  of  some  formation  as  yet  unknown.  Ciystal- 
line  limestone*  has  been  found  with  it  and  may  be  a  clue  to  its 
origin  as  well  as  to  the  origin  of  the  deposits. 

The  Appalachian  Valley  deposits  may  be  conveniently  divided  into 
two  types,  those  of  the  Valley  of  Virginia  and  those  of  the  New 
River  re^on. 

The  chief  deposits  of  the  Valley  of  Virginia  occur  on  the  west  slope 
of  the  Blue  Riage  from  Front  Royal  on  the  north  to  Roanoke  on  tne 
south.  Through  this  area  manganese  deposits  arc  found  at  irr^ular 
intervals  near  the  foot  of  the  mountains.  The  same  region  incGides 
the  Blue  Ridge  iron-ore  mines,  most  of  which  contain  some  man- 
ganese ore,  frequently  in  such  quantity  as  to  form  a  manganiferous 
iron  ore.  Similarly,  most  of  the  manganese  deposits  contain  some 
iron,  especially  near  the  surface. 

The  Blue  Ridge  occupies  the  contact  between  the  ancient  crystal- 
Une  rocks  of  the  Piedmont  region  and  the  Paleozoic  sediments.  The 
latter,  although  nearly  vertical,  have  a  general  westward  dip  on  the 
west  slope  of  the  mountains.  The  succession  of  formations  from 
west  to  east  is:  Shenandoah  limestone,  Cambrian  shale,  and  Cam- 
brian quartzite.  The  Cambrian  quartzitc  occupies  the  main  west 
slope  or  the  mountains;  the  shale,  a  gently  sloping  bench  at  the  base; 
ana  the  Shenandoah  limestone,  the  valley  to  the  west. 

The  manganese  deposits  occur  in  the  shale  area  near  the  contact 
with  the  underlying  quartzitc.  With  a  few  exceptions  they  are 
pockets  of  local  concentration  occurring  in  residual  clay.  With 
regard  to  texture,  the  ore  is  of  four  varieties:  (I)  Kidneys  of  black 
psilomelane  embedded  at  intervals  in  clay.  (2)  Irregular  masses, 
often  porous,  of  psilomelane  with  freauent  layers  or  nests  of  crystal- 
line pyrolusite,  embedded  in  clay.     Ttiis  form  is  frequently  assumed 

a  Watson,  Thos.  L.,  personal  communication. 
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by  local  ore  segregations  in  a  manganiferous  clay.  (3)  Breccia  ore 
in  large  masses,  with  sandstone  or  chert  fragments,  and  either 
psilomelane  or  pyrolusite  as  cementing  material.  (4)  Replacement 
and  cavity  fiHings  in  sandstone  or  sandy  clay.  This  type  is  largely 
composed  of  crystalUne  and  granular  pyrolusite  with  associated 
psilomelane. 

The  manganese  ores  are  widely  distributed  along  the  Blue  Ridge 
ore  belt,  but  it  is  only  occasionally  that  they  are  sufficiently  concen- 
trated to  form  a  workable  deposit.  In  such  deposits  there  are  alter- 
nating layers,  lenses,  or  irregular  bodies  of  barren  and  ore-bearing 
clays.  Freq^uently  one  body  of  clay  will  have  a  certain  type  of  ore, 
while  an  adjacent  mass  will  have  another  type.  Of  the  numerous 
mines  along  this  belt  only  the  Crimora,  the  Lyndhurst,  and  the  Vesu- 
vius are  at  present  in  operation. 

The  Crimora  mine  is  situated  in  Augusta  County,  about  2  miles  east 
of  Crimora  station,  on  the  Shenandoah  Valley  division  of  the  Norfolk 
and  Western  Railroad.  The  ore  deposit  is  located  in  an  elliptical 
basin  in  a  canoe-shaped  syncline  of  the  ^^  Lower  Cambrian''  quartzite. 
The  basin  has  a  general  north  and  south  trend  and  is  about  a  half  a 
mile  long,  a  quarter  of  a  mile  wide,  and  about  200  feet  deep.  It  is 
filled  with  yellow,  red,  and  variegated  clays.  The  ore  is  hard  and  of 
three  varieties:  (1)  Kidney  ore  or  black  psilomelane,  (2)  replacement 
and  cavity  fillings  of  psilomelane  and  pyrolusite  in  sandy  clay,  and 
(3)  irregular  pocfcets  in  manganiferous  clays.  The  ore  masses  occur 
segregated  in  local  layers,  lenses,  and  irregular  bodies  of  clay,  sepa- 
rated by  barren  areas.  Near  the  surface  it  is  quite  ferruginous.  In 
the  eighties  and  early  nineties  the  Crimora  mine  consisted  mainly  of 
underground  workings.  About  1895  these  were  abandoned  and  opera- 
tions begun  for  a  system  of  hydraulic  mining.  A  tunnel  over  a  mile 
in  length  was  cut  westward  from  the  lower  part  of  the  basin  through 
the  western  rim,  thus  draining  the  entire  basin  above  it.  Water  was 
brought  to  the  mine  by  flues  from  several  points  in  the  surrounding 
mountains.  This  system,  however,  has  never  been  put  fully  into 
operation.  The  Crimora  mine  consists  of  a  large  open  pit  near  the 
center  of  which  there  is  a  shaft  connection  with  tne  long  drainage 
tunnel.  At  present  operations  are  conducted  on  a  very  small  scale, 
and  consist  in  taking  out  the  ore  left  between  the  old  levels.  There 
are  still  about  135  reet  of  workable  ground  left  between  the  bottom 
of  the  pit  and  the  level  of  the  tunnel,  and  nearly  half  of  this  is 
untouched  by  former  workings. 

The  Lyndnurst  mine  is  located  in  Augusta  County,  about  2i  miles 
south  of  Lyndhurst,  on  the  Shenandoah  Valley  division  of  the  Norfolk 
and  Western  Railroad.  This  deposit  consists  of  (1)  scattered  kidneys 
and  (2)  irregular  masses  in  clay.  The  former  occur  in  small,  irreg- 
ular nodules  averaging  an  inch  or  two  in  diameter,  but  occasionally 
reaching  5  or  6  inches.  These  are  scattered  through  horizontal  layers 
or  lenses  of  red,  brown,  and  variegated  clays  at  intervals  of  a  few 
inches  to  a  foot  or  more.  Minglea  with  the  light-colored  clays  are 
layers  and  lenses  of  dark  manganiferous  clays  which  contam  the 
second  type  of  ore.  The  ore  vanes  from  seams  to  irregular  masses  of 
various  sizes,  both  hard  and  soft.  The  ore  occurs  scattered  at  irreg- 
ular intervals  in  a  pocket  which  has  been  tested  to  a  depth  of  60  feet 
and  a  horizontal  extent  of  300  yards.  On  account  of  the  scattered 
nature  of  the  ore,  much  dirt  has  to  be  washed  to  get  a  small  quantity 


94  MINKRAL    KESOITR(^KS. 

of  ore.  The  extent  of  the  dejK)sit,  howevtT,  seems  to  be  such  as  to 
warrant  this  expense.  The  mine  consists  of  several  shafts,  with  drifts 
at  five  levels. 

The  Vesuvius  mine  also  is  located  in  Augusta  County,  about  IJ 
miles  northeast  of  Vesuvius.  Tlie  deposit  is  in  a  pocket,  whose  extent 
has  not  yet  been  determinoil,  at  tlie  foot  of  the  Blue  Ridge.  The 
workings  ccmsist  of  some  old  open  pits,  a  shaft  with  underground 
workings  recently  abandoned,  and  a  new  shaft  started  west  of  the 
old  workings,  'fhe  ore  is  of  two  varieties:  (1)  Breccia,  occurring 
in  large  masses,  with  chert  or  sandstone  fragments  and  either  psilome- 
lane  or  pyrolusite  as  cement,  and  (2)  kidneys  of  ore  from  3  to  6  inches 
in  diameter,  embedded  in  clay.  The  breccia  ore  masses  frequently 
have  a  thick  coating  of  botrj'-oidal  psilomelane. 

Besides  those  mentioned,  tliere  are  many  unworked  mines  in 
this  belt.  Among  them  are  the  Old  Dominitm,  wliich  occupies  the 
southern  part  of  the  Crimora  basin,  Augusta  County;  the  Watt  prop- 
erty, east  of  Dooms  Crossing,  Augusta  ("ounty;  the  Kennedy  and 
Mount  Torry  tracts,  east  of  Stuarts  Draft,  Augusta  County:  the  Mid- 
vale  mine,  east  of  Midvale,  Rockbridge  (bounty;  Gowen's  bank,  east 
of  Lithia,  Botetourt  County;  and  the  lloustcm  banks,  northeast  of 
Troutville,  Botetourt  County.  The  ore  mined  on  the  Old  Dominion 
property  has  been  mainly  ferruginous  surface  ore.  With  depth  they 
will  probably  strike  the  same  ore  as  tliat  found  in  the  Crimora  nune. 
The  Watt  property  ore  consists  of  masses  of  mixed  psilomelane  and 
pyrolusite  with  sandy  clay  fi-agments.  On  the  Mount  Tony  and  Ken- 
nedy properties  the  surface  ore  consists  of  ferruginous  botryoidal  and 
porous  masses.  The  Kennedy  open  pit  contains  psilomelane  kidneys 
near  the  bottom.  Gowen's  bank  contains  soft,  blue  ore;  and  the 
manganese  ore  shown  in  the  Houston  banks  is  mainly  blue  granular 
pyrolusite  occurring  as  seams  and  replacements  in  sandstone  horses. 
Some  irregular  masses  of  psilomelane  and  pyrolusite  occur  in  the  clays 
together  with  brown  hematite  ore.  Other  deposits  in  the  Blue  Ridge 
belt  occur  east  of  Stanleyton  in  Page  County;  and  of  Elkton  and 
Grottoes  in  Rockiujgham  County;  and  botli  manganese  and  mangar 
niferous  iron  occur  in  most  of  the  iron-ore  mines.  Some  of  the  latter, 
like  Mine  Bank,  6  miles  northeast  of  Vesuvius,  c(msist  almost  entirely 
of  manganiferous  iron  ores. 

The  manganese  deposits  of  the  New  River  region  occur  in  several 
belts  south  of  Pulaski,  Wj^theville,  and  Marion.  The  ores  occur  here 
associated  with  the  lower  part  of  the  Slienandoah  limestone,*"  and 
almost  invaria])ly  iron  ores  are  associated  with  them.  In  the  deposits 
visited  the  ores  do  not  seem  to  occur  as  kithiev  masses  so  prevalent 
elsewhere  in  Virginia,  but  rather  in  large,  porous  masses,  containing 
varying  quantities  of  brown  liematite  ore  and  much  intjluded  clay  anct 
sand.  \erj"  little  ore  has  been  produced  in  this  district,  most  of  it 
coming  from  the  Umbarger  and  the  Currin  Valley  mines,  southeast 
of  Manon. 

The  Umbai-ger  mine  is  situated  about  1  \  niil(\s  east  of  Sugar  Grove, 
Smyth  County.  Tlie  main  ore  deposit  consists  of  large  masses  of 
mixed  porous  psilomelane,  l)rown  hematifo,  and  sandy  clay.  These 
masses  range  in  size  up  to  0  or  8  feet  in  (\\t(Mit ,  an*  of  irregular  shajpe, 
and  occur  in  yellow  or  red  clays.  Ore  has  been  taken  out  from  a  few 
cuts  near  the  surface.     Besides  this,  ore  occurs  scattered  through  a 

aHolden,  K.  J.,  personal  commimicatiou. 
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considerable  area  as  small,  irregular  nodular  masses,  mainly  psilome- 
lane  with  some  included  pyrolusite.  in  yellow  and  red  clay. 

The  Currin  Valley  mine  is  located  about  li  miles  south  of  Attoway, 
Smyth  County.  The  workings  consist  of  a  large  open  pit  from  which 
considerable  brown  hematite  has  been  taken.  The  ore  occurs  in  large 
masses  and  is  a  mixture  of  manganese  ore,  brown  hematite,  and  sand 
or  clay,  occurring  locally  in  variegated  clay.  Manganese  ore  also 
occurs  at  the  Atkins  mine,  southeast  of  Attoway;  on  the  Walker  and 
Tate  properties  north  of  Sugar  Grove;  at  the  Eagle  CUff  mine  near 
Ivanhoe,  Wythe  County;  at  AUisonia,  Pulaski  County;  and  at  sev- 
eral localities  south  of  Wytheville. 

Manganese  ore  is  found  at  several  locahties  in  Virginia  outside  of 
the  three  districts  mentioned,  among  which  are  those  occurring  in 
the  Oriskany  iron-ore  area  in  Shenandoah  and  Frederick  counties 
near  Seven  Fountains  and  Cedar  Creek.  Small  deposits  occur  near 
Dagger  Springs,  Botetourt  County,  and  at  other  locahties  to  the 
southwest. 

TENNESSEE. 

The  manganese  ores  of  Tennessee  are  the  southward  continuation 
of  the  Appalachian  Valley  deposits  of  Virginia.  As  in  Virginia,  they 
occur  near  the  eastern  border  of  the  valley.  The  best  known  of  the 
Tennessee  deposits  occur  in  the  vicinity  of  Newport  and  Del  Rio, 
Cocke  County,  and  in  Shady  Valley,  Johnson  County. 

The  Yellow  Springs  mine,  on  En^hsh  Mountain,  5  miles  southwest 
of  Newport,  consists  of  an  open  pit  in  brown  and  red  clays  and  sand, 
residual  from  Cambrian  quartzite.  The  ore  is  both  sort  and  hard, 
the  former  generally  occurring  in  irregular  pockets  and  seams  asso- 
ciated with  manganiferous  clays,  and  the  latter  in  small  kidneys  and 
irregular  masses  scattered  through  the  clay  and  the  soft  ore  pockets. 
There  are  numerous  surface  indications  of  manganese  for  several  miles 
east  of  this  mine,  but  Uttle  or  no  development  work  has  been  done. 

The  ore  deposits  at  Del  Rio  were  not  visited,  but  are  reported  to 
have  similar  associations. 

In  Shady  Valley^  manganese  deposits  occur  associated  with  brown 
hematite  in  residual  clays  probably  derived  from  the  Shady  Umestone. 
They  are  situated  in  the  northern  part  of  the  valley,  north  of  Cross 
Mountain. 

Irregular  masses  of  amorphous  blue  psilomelane  occur  with  iron 
ores  in  residual  red  clays  of  the  Knox  dolomite  about  IJ  miles  north- 
east of  Sweetwater,  Monroe  County.  ^ 

NORTH  CAROLINA  AND  SOUTH  CAROLINA. 

Manganese  deposits  are  known  in  the  crystalline  rocks  between 
Kings  Mountain,  N.  C,  and  Blacksburg,  S.  C,  and  with  similar  asso- 
ciations near  McCormick,  Abbeville  County,  S.  C. 

GEORGIA. 

Manganese  ores  occur  in  Greoriga  in  three  horizons:  (1)  The  ancient 
crystalEne  rocks,  (2)  Weisner  (Cambrian)  quartzite,  and  (3)  Knox 
(Cambro-Silurian)  dolomite.  The  foUowing  is  a  general  succession  of 
rocks  for  northwestern  Greorgia  from  top  to  bottom:  Kjiox  dolomite; 

a  Penrose,  R.  A.  F.,  Jr.,  loc.  clt.,  p.  414. 
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Conasauga  shale;  Beaver  limestone;  Weisner  quartzite;  CiTBtalliiie 
rocks. 

In  the  crystalline  area^  ores  occur  at  Mount  Aiiy,  Bhtbersham 
County;  Bowersville,  Hart  County;  Blue  Ridge,  Fannin  County; 
and  Draketown,  Haralson  and  Paulding  counties.  All  of  these  de- 
posits are  small,  and  none  of  them  have  been  worked  to  any  extent. 

Northeast,  east,  and  southeast  of  (/artersville,  Bartow  County,  in 
the  area  underlain  by  Weisner  quartzite  and  Beaver  limestone,  there 
are  extensive  deposits  of  manganese  in  residual  clays.  In  late  veais 
none  of  the  mines  have  been  operating,  and  no  ore  is  being  proauced 
at  present.  The  larger  deposits  of  the  district  are  the  ChumDley  Hill 
ana  Moccasin  mines,  east  of  White's;  the  Dobbins  mine,  the  Milner- 
Harris  mine.  Lot  274,  the  Maybum  mine  (Lot  303),  and  Lots  305 
and  306,  northeast  of  Cartersvillo ;  Lot  460,  east  of  Cartersville;  Lot 
465,  southeast  of  Cartersville ;  and  the  Stegall  property,  northeast  of 
Emerson. 

The  ore  is  of  four  varieties:  (1)  Kidney  ore,  either  amorphous,  blue 
psilomelane,  or  a  succession  of  concentric  layers  of  psilomelane  and 
crystalUne  and  granular  pyrolusite;  (2)  irregular  masses,  either  psilo- 
melane or  a  mixture  of  psilomelane  and  pyrolusite;  (3)  breccia  and 
replacement  ore  with  chert  or  sandstone  fragments,  and  (4)  seams  and 
irregular  pockets  of  soft  ore  with  local  hard  masses,  a  lai^  portion 
of  wliich  must  necessarily  be  lost  during  washing.  The  clays  of  the 
district  are  yellowish  brown  or  red,  according  as  they  are  derived 
from  the  Weisner  quartzite  or  the  Beaver  limestone.'*  The  ores  are 
generally  associated  with  the  former,  and  signs  of  manganese  are 
present  throughout  the  area  covered  by  them,  although  only  locally 
are  there  deposits  rich  enough  to  work.  The  breccia  ores  occur  in 
residual  sanustone  or  chert  masses  in  the  clays. 

The  Chumbley  Hill  mine  is  a  large,  circular,  open  pit  in  yellow, 
brown,  and  variegated  claj's  containing  local  concentrations  of  Iddney 
ore.  The  fragments  range  in  size  from  a  few  inches  to  a  foot,  but  as 
a  rule  are  3  or  4  inches  in  diameter.  They  are  embedded  in  vellow 
and  brown  sandy  clay  and  are  composed  of  concentric  layers  of  psilo- 
melane and  crj'stalline  pyrolusite.  The  Moccasin  mine,  a  quarter  of 
a  mile  to  the  east,  contains  the  same  type  of  ore. 

The  Dobbins  mine  consists  of  a  sliaft  and  several  open  pits  in  yel- 
low and  brown  clay,  with  local  masses  of  darkly  stained  manganifer- 
ous  clay.  The  main  pit  contains  a  large  mass  of  breccia  ore,  but  the 
principal  deposits  are  seams  and  pockets  of  soft  blue  crystalline  ore 
with  local  hard  masses.  These  deposits  are  distributed  through  sandy 
clay,  and  range  in  size  from  mere  seams  to  masses  several  feet  in  ex- 
tent.    The  lattc^r  generally  contain  small  pockets  of  sandy  clay. 

The  Milner-Harris  mine  consists  of  abandoned  shafts  and  under- 
ground workings.  The  ore  on  the  dumps  appeared  to  be  of  the  same 
type  as  the  Dobbins  ore. 

Lot  274  and  the  Mayburn  mine  are  northeast  of  the  Milner-Harris 
and  Dobbins  mines.  The  workings  consist  mainly  of  old  open  pits. 
The  ore  occurs  in  kidneys  or  in  irregular  masses,  composed  eithe '  of 
psilomelane,  pyrolusite,  or  a  mixture  of  both.  The  rormer  are  em- 
bedded in  yellow  or  brown  clay;   the  latter  frequently  in  dark  man- 

a  Watson,  Thos.  L.,  Preliminary  report  on  the  manganese  deposits  of  Georgia:  Geol.  Survey  QeOfstaL 
Bull.  19, 1908jjp.  158. 
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ganiferous  clay.  Kidneys  of  beautiful  needle  ore  (pyrolusite)  are 
abundant  in  the  Maybum  mine.  Lot  274  contains  considerable  man- 
ganiferous  iron  ore  near  the  surface. 

Lot  460  is  about  1  mile  east  of  Cartersville.  The  ore  occurs  in 
porous,  irregular,  ferruginous  masses  distributed  along  bands  through 
reddish-brown  clay. 

Lot  465  is  about  IJ  miles  south  of  Lot  460.  The  ore  here  also  is 
ferruginous  and  very  much  Uke  that  on  Lot  460.  This  lot  also  con- 
tains some  deposits  of  breccia  ore  and  kidneys  of  amorphous  blue 
psilomelane. 

These  are  the  best  known  deposits,  but  others  of  smaller  extent 
occur  in  surrounding  and  intervening  areas  and  have  ores  similar  in 
form  and  manner  of  occurrence  to  those  described. 

The  areas  where  manganese  ores  occur  in  residual  clays  of  the  Kjiox 
dolomite  are  those  around  Cave  Spring,  Floyd  County,  and  at  Tun- 
nel Hill,  Whitfield  County.  These  clays  are  generally  dark  red  in 
color  where  derived  from  the  Kjiox  dolomite  and  of  lighter  variegated 
color  where  residual  from  the  associated  shale.  Li  tne  former  clays 
the  ore  occurs  as  (1)  cement  in  residual  masses  of  chert  breccia;  (2) 
in  porous  irregular  masses  ranging  in  size  up  to  a  foot  in  diameter, 
ana  (3)  as  peflet  ore  derived  from  disintegration  of  the  last  named. 
In  the  Ughter-colored  clays  the  ore  occurs  as  (1)  cement  in  sandstone 
breccia  or  (2)  as  blue  psilomelane  kidney  ore.  The  main  mines  of 
the  Cave  Spring  district  are  Reynolds  Mountain,  the  Lowe  mine,  the 
Scarborougn  tract,  and  the  Sanders  property. 

The  Reynolds  Mountain  deposit  is  located  about  6  miles  north  of 
Cedartown.  The  workings  consist  of  several  pits,  most  of  which  have 
caved  in.  The  ore  is  dark  blue,  partly  crystalline^  and  occurs  as 
cement  in  large  masses  of  brecciated  chert  and  as  irregular  porous 
fragments  in  the  surrounding  red  clay. 

The  Lowe  mine,  about  3  miles  southeast  of  Cave  Spring,  consists 
of  a  large  open  pit  in  dark-red  clay.  The  ore  occurs  mainly  in  the 
form  of  small  pellets,  ranging  up  to  one-third  of  an  inch  in  diameter, 
with  local  larger  masses  of  porous  ore.  Below  the  red  clay  is  a  varie- 
gated clay  which  contains  ore  associated  with  large  areas  of  man- 
ganiferous  clay. 

On  the  Scarborough  tract,  about  4i  miles  southwest  of  Cave  Spring, 
there  are  several  pits  in  light-colored  variegated  clays  in  whicn  the 
ore  occurs  in  breccia  masses  and  kidneys  of  blue  psilomelane.  In 
the  breccia  the  fragments  form  but  a  subordinate  part,  the  main 
mass  being  a  mixture  of  psilomelane  and  pyrolusite. 

The  Sanders  property  is  located  about  2i  miles  south  of  Cave 
Spring.  The  workings  consist  of  several  pits  in  variegated  clays,  in 
wnich  the  ore  occurs  as  (1)  soft-ore  pockets  and  (2)  small  kidneys. 
Both  forms  commonly  occur  in  manganiferous  clay,  the  former  fre- 
quently containing  hard,  irregular,  partly  crystalline  masses.  The 
kidneys  are  commonly  only  an  inch  or  two  in  diameter  and  are 
composed  of  psilomelane. 

At  Tunnel  Hill  ^  the  ore  occurs  in  kidneys,  separately  and  in  nests, 
in  dark-red  clay.  The  ore  is  both  massive  and  crystaUine.  Irregular 
masses  of  manganiferous  iron  ore  are  abundant. 

a  Watson,  Thos.  L.,  loc.  dt. 
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ARKANSAS. 

Manganese  ores  of  coiniiiorcial  importance  have  long  been  known 
in  the  Batesville  district,  in  northern  Arkansas.  Smaller  deposits 
occur  in  the  southwestern  part  of  the  State,  l)ut  those  have  not  pro- 
duced lip  to  the  present. 

The  Batesville  district  is  locat<>d  nortli  of  Batesville  and  east  of 
Cushman,  in  Independences  County.  The  countrv  rock  ranses  from 
Cambrian  to  Carbonifc^rous  in  iv^o,  and  is  in  horizontal  beds.  The 
followmt^  is  the  <]^enend  successir)n  of  rocks  for  the  district:" 

General  section  in  Bntrsrillr  irrfion  of  northern  Arkansas.    ' 

ChaltuinK)j,'a  hIkUo  an<l  Sylamorr  sandstone  (Devonian). 

St.  Clair  limcsto no  (Silurian). 

Cason  shale,  ] 

Polk  Baynii  limestxmo,  I  ..^,  ,  „•  •  ,„v 

Izard  lim<-st<.no,  '  (Or.l..vi<-ian). 

Key  Siindstone,''  J 

Manp:anese  ores  occur  in  thre(^  (HllVrent  associations  in  the  Bates- 
ville district,  but  all  of  them  at  very  nearly  the  same  geological  hori- 
zon, namely,  between  t  he  Boone  cluTt  anil  the  Polk  Bayou  Bmestone, 
or  locally  the  Tzard  bmestone,  wlu^re  the  Polk  Bayou  is  absent. 
(1)  The  Cason  shale  locally  becomes  red  and  sandy  and  contains  an 
abundance  of  small  lenticular  man^aniferous  iron  nodules  constitut- 
ing a  low-grade  manganiferous  iron  oro  d(*posit.  This  bed  where 
exposed  is  10  feet  or  more  in  thickness.  (2)  In  most  of  the  mines  of 
the  (hstrict  the  horizon  normally  occupied  l)y  the  formations  given 
above,  between  the  Boone  cluMt  and  the  Polk  l^ayou  limestone,  is 
occupied  by  a  manganese-bearing  bt^l  of  varying  nature,  which 
appears  to  be  partly  residual  from  the  ero^ion  of  other  rocks  fonneriy 
occupying  this  horizon  and  })ar(lv  deposition  of  new  material.  This 
bed  is  also  called  the  Cason  shale,  and  altliough  occupjan^  a  wider 
horiz<m  is  presumably  ecjuivalent  to  (1).  It  vari(»s  in  tinckness  from  a 
few  inches  to  many  feet  becaus(»  of  th(»  irregular  surface  of  the  under- 
lying Polk  Bayou  limestone.  TIk^  formation  consists  sometimes  of 
clay  with  manganese  ore  fragments,  som(»tiin(\s  of  a  solid  bed  of  sandy, 
low-grade  ore  with  associated  sediments,  and  at.  other  times  of  par- 
tial replacement  of  sediments.  (;f)  ^Fhe  remaining  forms  of  man- 
ganese deposits  are  associated  witli  re>i(hial  clays  on  the  slopes  of 
hills  beli)W  the  main  manganese  liorizon  al)ov(»  mentioned.  These 
deposits  consist  of  masses  of  ])silomehnie,  pyrobisite,  and  braunite, 
and  are  reconcent rations  from  the  man<raii(V<'  bed  al)ove.  Only  one 
mine  in  the  district,  the  ('ason,  was  a  pi'odiieer  in  MM)?,  but  several 
deposits  have  i.XH'n  worked  ree(Mitly,  anion;.':  !!iem  the  Reeves,  Bales, 
Roach,  and  Meeker  minr^s.  The  |)rincij)jil  old  minims  are  the  South- 
ern, Polk-Southerd,  Turner,  Adler,  Treiil,  l>av((u-,  and  Montgomery 
mines. 

The  Cason,  locahMJ  al)oui  'A\  niile>;  nortli  (►f  r».itesville,  is  the  only 
mine  in  the  disiriet  which  has  worked  the  inHlnlar  manganiferous 
phases  of  th(*  Cason  shale.     This  is  renlly  ;•  nKinL'::>nilerous  iron  ore 

n  I'lirilno,  A.  n.,  I>ovrh»iH-.l  jilmspliMtc  <l•■I^l>•^iI■^  of  iiorilu'm  \v'..i\.  .1.  :  liiill.  I'.S.  Oeol.  Survey  No. 
315.  Vti):.  p.  4«i:i. 
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and  not  mantyanese  ore,  but  it  is  given  here  on  account  of  its  associa- 
tions. The  ore  is  quarried  rather  than  mined  from  two  large  cuts, 
the  bed  worked  ])eing  about  10  feet  thick  and  l3'ing  horizontal.  It 
consists  largely  of  red  sandy  shale  with  lenticular  manganiferous  iron 
nodules  lying  in  the  plane  of  stratification  and  averaging  between  a 
half  inch  and  2  inches  in  larger  diameter  and  from  one-fourth  to  one- 
third  of  an  incli  in  thickness.  They  are  very  closely  spaced,  making 
up  more  than  half  of  the  formation. 

The  Reeves  mine  is  situated  on  Cave  Creek,  about  6  miles  northeast 
of  Batesville.  The  ore  occiu's  in  large  and  small  masses  scattered 
through  horizontally  bedded  manganiferous  earth.  The  ore  mavsses 
are  compact  or  spongy,  the  former  being  largely  braunite  and  the 
latter  psilomelane  or  p^Tolusite. 

The  Bales  mine  is  on  Cave  Creek,  about  2  miles  east  of  the  Reeves 
mine.  The  ore  occurs  in  manganiferous  earth  in  irregularities  on  the 
surface  of  tlie  Polk  Ba3"ou  limestone  on  the  upper  slopes  of  ridges 
capped  by  Boone  chert.  The  ore  is  mainly  of  the  spongy  blue  variety. 
Considerable  replacement  of  the  underlying  limestone  by  manganese 
has  taken  place.  * 

The  Meel^er  mine  is  on  the  horizon  between  the  Boone  chert  and  the 
Polk  Bayou  limestone,  a  half  mile  west  of  Cushman.  The  bed  here 
consists  of  a  few  feet  of  sandstcme  and  sliale  underlain  by  a  ferru- 
ginous manganese  formation  varying  in  thickness  from  a  few  inches 
to  6  or  8  feet,  the  irregularity  l)eing  due  to  the  imdulating  surface  of 
the  underlying  limestone.  The  material  is  fairly  hard  and  consists 
of  interlaminated  manganese  and  iron  oxides  with  sandy  and  shaly 
material,  the  whole  forming  a  low-grade  ore  bed.  Here  and  there 
are  pockets  of  richer  ore. 

At  the  Roach  min(%  about  9  miles  north  of  Batesville,  the  deposit 
occurs  on  a  hill  wliich  Ues  in  a  basin  of  the  Key  sandstone.  The 
de])osit  consists  of  a  mixture  of  breccia  ore,  kidney  ore,  and  manga- 
niferous earth  replacing  clay.  The  deposit  occurs  m  dark-browTi  and 
cliocolate  clays.  The  breccia  ore  forms  large  masses  often  5  or  6  feet 
in  extent,  composed  of  chert  fragments  cemented  with  manganese 
oxide.  The  kianey-ore  masses  average  about  3  or  1  inches  in  diam- 
eter and  are  embedded  in  chocolate  clays.  They  frequently  contain 
chert  fragments,  wdiile,  on  the  other  hand,  the  breccia  masses  often 
have  pure  nodular  psilomelane  on  the  surface.  The  manganiferous 
earth  occurs  in  large  quantities  with  the  other  forms. 

The  Baxter  and  Montgomer}^  mines  are  about  half  a  mile  east  of  the 
Roach  mine.  The  ore  at  these  mines  occurs  in  red  and  brown  clays 
on  the  surface  of  the  Polk  Bayou  limestone,  but  the  Boone  chnrt  is 
not  in  evidence.  Dark-red  masses,  which  appear  to  be  decomi^osed 
shale  and  limestone,  are  sec^n  in  the  clays.  The  ore  is  of  two  kinds — 
(1)  a  thin  layer  of  porous  blue  ore  a])parently  sedimentary  or  replace- 
ments of  sedimentary  material  interbedded  \vdth  red  shale  contain- 
ing (2)  small  lenticular  ore  nodules  similar  to  those  of  the  Cason  mine. 

The  Adler  mine  is  about  three-quarters  of  a  mile  northeast  of  the 
Reeves  juine.  Some  of  the  pits  are  at  the  main  manganese  layer 
betwet^n  the  Polk  Bayou  limestone  and  the  Boone  chert,  while  others 
are  on  the  slopes  below.  The  v/orkings  are  old,  and  no  ore  could  be 
seen  in  them  at  the  time  of  the  writer's  visit. 


100  MINERAL    RKSOURCKS. 

The  Trent  mine  is  about  1  mile  west  of  tlie  Reeves  mine.  The  ore 
is  in  dark  clay  on  the  Polk  Bayou  limestone,  horses  of  which  extend 
up  into  the  clay.  The  ore  consists  of  irrep^lar  masses  of  gray  crystal- 
line or  amorphous  braunite  and  psilomolane. 

The  Turner  mine  is  about  2  J  miles  nortlieast  of  Cushman.  The  ore 
is  spongy  blue  psilomelane  and  gray  c^^stalline  braunite  in  irresular 
masses  scattered  through  reddish-brown  clays  on  the  surface  or  the 
Izard  limestone.  The  Polk  Bayou  hmestono  appears  to  be  absent, 
but  the  Boone  chert  is  present  locally  above  the  clay. 

The  Polk-Southerd  mine  is  about  a  half-mile  southwest  of  the 
Turner,  but  the  pits  are  old  and  notliing  could  bo  seen  except  that  the 
Boone  chert  formed  the  upper  part  of  the  walls. 

The  Southern  mine  is  about  1  mile  nortlieast  of  Cushman.  It  con- 
sists of  a  number  of  old  open  pits  and  shafts.  The  latter  go  through 
the  Boone  chert  into  the  underlying  manganese-bearing  layer.  Tne 
rock  underlying  this  layer  is  the  Polk  Bayou  Umestone,  as  shown  in 
the  Grubb  cut,  a  little  to  the  northeast.^  In  the  pits  ocherous  and 
manganiferous  clay  is  exposed  under  the  Boone  chert.  This  clay 
contains  manganese  ore  masses  here  and  there. 

UTAH. 

Several  deposits  of  manganese  are  known  in  Utah,  and  others  are 
being  discovered.  The  best  known  deposits  are  located  in  Grand 
County,  about  10  miles  south  of  Little  Grande,  a  station  on  the  Rio 
Grande  Western  Railroad.  The  ore  liere  occurs  as  a  replacement 
of  calcareous  layers  along  a  certain  horizon  in  the  Triassic  sandstone 
series.  Above  tliis  horizon  are  beds  of  white  tind  gray  quartzdte; 
below  it  are  red  thin-bedded  calcareous  sandstones  grading  down- 
ward into  the  massive  red  Vermilion  (-lilT  sandstone.  The  ore.  con- 
sisting of  blue  granular  and  crystalline  nyrohisite,  is  found  abundantly 
as  float  and  replacement  of  layers  and  pockets  in  the  bed  rock  near 
the  surface,  where  the  overlving  rocks  have  been  eroded. 

Two  deposits  have  recently  been  discovered  in  western  Utah,  one 
in  Iron  County  near  Modena  and  one  near  Joy  in  Juab  County.  The 
former  is  associated  with  iron  ore  in  decomposed  limestone  on  the 
foot  wall  of  an  igneous  dike.  The  limestone  is  decomposed  for  a 
number  of  feet  on  either  side  of  tlie  dike  due  to  its  intrusion.  The 
manganese  ore  is  principally  wad.  Near  Joy  the  ore  is  said  to  occur 
as  a  deposit  at  the  contact  of  granite*  and  limestone^  the  former  being 
on  the  foot  wall.  No  ore  has  been  tak(»n  from  this  area  because  of 
lack  of  railroad  facihties. 

NEVADA. 

A  small  deposit  of  manganese  occurs  2  miles  oast  of  Golconda,  Nev- 
It  is  bedded  and  varies  in  thickness  from  a.  few  iiu^hes  to  3  feet,  and  is 
interstratified  with  calcareous  and  siliceous  tufa.  There  is  good  evi- 
dence that  tliis  is  a  hot-springs  deposit  in  a  small  basin  in  the  tufa,  as 
supposed  vents  of  the  spring  are  seen  on  the  slopes  of  the  hills  above 
it.  The  ore  is  mainly  wad  in  black  powder,  or  small  fragments, 
sUghtly  consolidated. 
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CALIFORNIA. 

Manganese  ore  occurs  in  California  in  two  different  associations: 
(1)  Near  Meadow  Valley  in  Plumas  County  pyrolusite  and  psilomelane 
occur  in  veins  in  the  Calaveras  clay  slate  formation;  (2)  near  the  coast, 
north  and  south  of  San  Francisco,  ore  occurs  as  local  small,  thin  lenses 
interbedded  with  cherts  of  the  Franciscan  or  Golden  Gate  series.  The 
most  important  deposits  of  this  nature  found  up  to  the  present  are 
those  located  southeast  of  Livermore  in  Alameda  and  Santa  Clara 
counties.  Among  these  deposits  are  the  old  Ladd,  the  Fable,  and 
the  Isler  Mountain  mines,  and  the  Overacker  property.  The  ore  is 
supposed  to  be  largely  in  the  form  of  manganite^  and  an  impure  oxide. 

in  the  Ladd  mine  the  ore  occurs  in  what  appears  to  be  a  fault  fissure 
having  a  general  direction  of  N.  60°  W.,  and  dipping  very  steeply  to 
the  south.  The  fissure  averages  about  4  or  5  feet  in  width  with  a 
hanging  wall  of  massive  pink  chert  and  a  foot  wall  of  thin,  bedded 
gray  chert  and  clay.  It  has  been  mined  to  considerable  depth  in 
open  cuts  along  the  strike.  The  ore  occurs  as  cavity  fiUings,  as  infil- 
tration and  replacement  in  red  and  yellow  clays  in  the  fissure,  and  as 
veins  and  breccia  cement  in  the  massive  south  wall.  It  is  black  in 
color  and  hard  or  soft  according  as  it  is  associated  with  clays  or  with 
the  jasper  wall. 

Along  the  strike  of  this  fissure  about  half  a  mile  to  the  west  is  a 
more  recent  opening  consisting  of  an  incUne  and  stopes.  The  associa- 
tions here  are  the  same. 

The  other  deposits  of  the  Livermore  district  are  of  a  different 
nature.  They  consist  of  small  lenses  ranging  up  to  100  or  more  feet 
in  extent,  and  from  a  few  inches  to  5  feet  or  more  in  thickness. 
These  lenses  appear  to  be  interbedded  with  the  chert  layers  and  con- 
sist of  black  porous  ore  with  seams  of  quartz.  Along  the  edges  there 
is  frequently  considerable  replacement  of  chert  by  manganese  oxide. 

Manganese  indications  are  found  throughout  the  Franciscan  chert 
area  of  west-central  California,  and  small  deposits  occur  locally. 
Among  them  are  those  of  Red  Rock  Island  ana  Sausalito,  near  San 
Francisco,  those  of  the  Russian  River  Valley,  and  a  few  east  of  Tres 
Finos.  So  far,  however,  these  have  not  been  found  to  be  of  com- 
mercial importance. 

IMPORTS. 

During  1907  there  were  209,032  long  tons  of  manganese  ore,  valued 
at  $1,793,143,  imported  for  consumption  into  the  United  States. 
The  importation  in  1906  amounted  to  221,260  tons,  valued  at 
$1,696,043.  The  imports  of  1907  show  a  decrease  in  tonnage  com- 
pared with  those  of  1906,  but  an  increase  in  value,  indicating  that 
the  price  of  foreign  manganese  ores  has  risen.  On  account  of  the 
small  domestic  production  of  manganese  ores  and  the  small  portion 
of  even  this  product  used  in  making  spiegeleisen  and  ferromanganese, 
the  importation  of  foreign  manganese  ore  is  a  matter  of  considerable 
and  increasing  importance  as  the  iron  and  steel  industry  in  this  coun- 
try develops. 

By  far  the  largest  quantity  of  manganese  ore  imported  was  obtained 
from  India,  where  large  deposits  have  been  developed  in  the  last  few 
years,  in  which  considerable  American  capital  is  already  invested. 

a  Penrose,  R.  A.  F.,  loc.  dt.,  p.  481. 
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Cuba  and  Bnizil  fuTnislwMl  c.mNnlri.'jMr  (.rr.jnul  >mjill  quantities  were 
itnpnrt<Ml  from  (MMiM:ni\.  (»rr.ii  j',r:'j,;ii.  mihI  ni  Ium' cnunlries. 

Tiio  rollowinir  iJil>l('  .-li-.>'-.>  ilir  iuimI  'lUMiitiiy  of  innn^aneso  ore 
import nl  iiih)  llic  I'liiiod  Si.j-v-  :- .  In:-  as  Iims  Ixm'M  iworde«l.  The 
ii<run*s  from  isOS  to  iss.s  n'|)ris('iit  ininMri-^  from  ('jmukUi  only,  those 
froju  ISSO  lo  {\w  ni(N(Mil.  lii!;--  •'('jM4's(Mit  lt»t:d  imports. 

Iiii parts  nj  nunitinn^:^'  '>r.  I.^ifn  f!,r  I ' nil,  >!  Sh:.',-.i.  IS'i.s  Ilf(f7.  in  long  ions. 
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l.o:;o 
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28,  825 
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-I         <J8,  113 

.!         44,1)55 
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1 19,  9G1 
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.  ^'2, 403,  708 
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Manijanesc  ores  imported  into  the  United  States,  1905-1907,  by  customs  districtSy  in  long 

tons. 


190C. 


1907. 


Customs  districts. 


Philadelphia,  Ta. 
Baltimore,  ^d . . 
Now  York,  N.  Y. 

Chicago,  111 

Boston,  Mass 

New  Orleiins,  La 
Pensacola.  Fla.. 

Mobile,  Ala 

All  others 

Total 


I  Quantity.  | 

I  I 

1        117,591 
120,018 
5,954 
20 
4 
199 
650 
6,489 
108 


Value.     I  Quantity. 


$822,525 

993,163 

90,942 

496 

127 

1,822 

4,284 

3.5,049 

3,999 


93,590 

120,051 

6,802 

239 

5 

411 


Value.     I  Quantity.      Value. 


$682,485 

860,112 

136,037 

10,096 

209 

3,675 


106,494 

92,331 

7,869 

276 


$888,239 

694,732 

177,323 

11,839 


1,946  1 


16,539 


257,033  I     1,952,407 


3,429  I 


116  I 


4,471 


1,696,043  I 


209,032  i     1,793,143 


WORLD'S  PRODUCTION. 

The  following  table  gives  the  latest  available  statistics  with  regard 
to  the  world^s  production  of  manganese  ore.  The  unit  is  either  the 
long  or  the  metric  ton,  except  for  Canada,  where  the  short  ton  is  used. 

WorhVs  production  of  manganese  ores. 


Country. 


North  America: 

United  States 1907 

Canada  " 190t) 

Cuba 1907 

South  America: 

Brazil" 1905 

Chile 19a'> 

Europe: 

Austria 1906 

Bosnia  and  Herzegovina,  i  1905 

Hungary 190;') 


Year.     Quantity. 


France. 
Germany. 

Greec<* 

Italy 


1906 
1906 
1905 
190<i 


Tons.      I 
6,404  I 
93 
34,171  j 

2.33,950  i 
1,324  I 

13,400 
4,129 
9,943 
11,200 
52,500 
8,171 
3,000 


Country.  |  Year. 

I 
Europe^Continued.  I 

United  Kingdom 1906 

Portugal i  1903 

Russia 1905 

Spain I  1905 

Sweden '  1906 

Turkey  a 1905 

Norway !  1904 

Asia:  j 

India I  1905 

Japan 1905 

5ava 1905 

Oceania: 

Queensland 1905 

New  Zealand 1905 


Quantity. 


Tons. 

22,762 

30 

426,813 

26,020 

2,700 

28,600 

22 

253,896 

11,162 

1,600 

1,517 
55 


rt  Exjwrts. 


MANGANIFEROUS   ORES. 


INTRODUCTION. 


Manganifcrous  ores  as  here  given  include  those  ores  wliich  besides 
an  appreciable  quantity  of  manganese  contain  other  metals,  as  iron, 
silver,  gold,  and  lead.  The  principal  types  of  manganiferous  ores 
are:  (1)  Manganiferous  iron  ores  and  (2)  manganiferous  silver  ores. 
The  latter  generally,  though  not  always,  contain  a  large  percentage 
of  iron.  The  first  of  these  classes  includes  the  manganirerous  iron 
ores  of  the  Appalachian  region,  the  Lake  Superior  region,  and  the 
Mississippi  Valley;  the  second  includes  the  low-grade  gangue  of 
many  metalliferous  veins  in  the  West,  especially  the  oxidized  portions 
of  such  veins. 

High-grade  manganiferous  iron  ores  are  used  in  the  manufacture 
of  spiegeleisen  and  lerromanganese.  Deposits  of  such  ores  occur  in  the 
Appalachian  region,  but  there  has  been  no  production  in  recent  ycai-s. 
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In  most  of  the  low-grade  manganiferous  iron  ores  the  manganese  is 
not  utilized  and  generally  is  considered  an  undesirable  oonstituent. 
This  is  true  of  the  Lake  Superior  ores  and  of  numerous  deposits  in 
the  Appalachian  region.  The  low-grade  manganiferous  iron  ores 
are  included  under  iron  ores. 

Manganiferous  silver  ores  may  be  divided  into  four  classes  accord- 
ing to  their  uses :  (a)  The  greater  portion  of  the  manganiferous  silver 
ores  are  used  for  their  silver  and  lead  content,  and  are  included 
under  precious  metal  production.  The  manganese  and  iron  content 
often  insures  these  ores  a  higher  price  because  of  their  fluxing  value. 
(6)  The  second  class  of  manganiierous  silver  ore  is  too  low  ui  silver 
and  lead  to  be  used  as  sources  for  these  metals,  but  sufficiently  high 
in  manganese  and  iron  to  be  used  for  the  manufacture  of  ferro- 
manganese  and  spiegeleisen,  as  is  the  case  with  the  high  grade  man- 
ganiferous iron  ores  mentioned  above.  The  Leadville  district  is  the 
only  one  from  which  this  class  of  ore  has  been  recorded.  Prior  to 
1906  the  output  was  included  under  iron  ores  and  noted  under 
manganiferous  iron  ores,  while,  in  1906,  it  was  included  under  man- 
ganiterous  iron  ores  only.  In  the  present  report,  and  henceforth,  it 
will  be  considered  as  a  manganiferous  silver  ore,  and  will  be  included 
under  the  general  head  of  manganiferous  ores,  but  separated  as  to  its 
use.  (c)  In  some  localities,  as  at  Silver  City,  N.  Mex.,  this  class  of  ore 
is  too  low  in  manganese  to  be  used  for  the  manufacture  of  spic^leisen 
and  ferromanganese,  and  is  used  simply  as  an  iron  ore.  (a)  There  is 
a  fourth  Tlass  of  manganiferous  silver  ore  too  low  in  silver  and  lead  to 
be  used  primarily  for  these  metals  and  too  low  in  iron  and  manganese 
to  be  used  for  the  manufacture  of  spiogoleisen  and  ferromanganese. 
This  ore  is  sold  to  the  smelters  as  flux,  the  iron  and  manganese  becom- 
ing a  waste  product.  The  silver  and  lead  content  is  recovered  during 
the  smelting,  and  is  included  in  the  production  tables  of  these  metals. 
Prior  to  1906  this  fourth  class  of  ore  was  included  under  iron  ores  and 
noted  under  manganiferous  silver  ores,  or  manganiferous  argentiferous 
iron  ores,  but  in  1906  it  was  not  recorded.  In  the  present  report  it  is 
given  as  a  manganiferous  silver  ore  included  under  the  general  head 
of  manganiferous  ores,  but  separated  as  to  its  use. 

Flux  ore  is  mined  in  many  lead  and  silver  districts  of  the  West,  but, 
up  to  the  present,  has  been  recorded  mainly  from  Leadville,  Colo., 
with  a  small  quantity  from  Neihart  and  other  places  in  Montana. 

MANGANIFEROUS  IRON  ORES. 

AppalncJiian  Valley. — The  manganiferous  iron  ores  of  the  Appala- 
cliiaii  Valley  include  deposits  or  parts  of  deposits  of  brown  hematite 
rich  in  manganese,  and  manganese  deposits  rich  in  iron,  in  the  States 
of  Vermont,  Pennsylvania,  Virginia,  Tennessee,  North  Carolina,  and 
Georgia.  The  most  important  ones  are  those  in  Vermont,  Virginia, 
and  Tennessee,  and  have  been  mentioned  in  the  descriptions  or 
manganese  deposits.  These  ores  vary  from  a  coarse  mixture  of 
manganese  and  iron  oxides  easily  separated  to  a  mixture  indistin- 
guishable to  the  eye. 

Arkansas, — The  manganiferous  iron  ores  of  Arkansas  occur  in  or 
very  near  the  manganese  horizon  and  are  described  with  the  manganese 
deposits  of  that  State. 
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Lake  Superior  district — ^Much  of  the  ore  of  the  Lake  Superior  dis- 
trict contains  between  1  and  10  per  cent  metallic  naanganese.  It 
occurs  in  the  form  of  oxide,  probably  pyrolusite,  intimately  mixed 
with  red  hematite.  This  ore  is  not  used  for  the  manufacture  of 
ferromanganese  or  spiegeleisen,  the  manganese  contained  being 
rather  an  obstacle  than  a  benefit.  For  this  reason  the  production 
is  listed  under  iron  ores  and  simply  repeated  here  for  the  sake  of 
completeness. 

Most  of  the  manganiferous  iron  ores  of  the  district  have  come  from 
the  Gogebic,  Menominee,  Mesabi,  and  Marquette  ranges.  At  pres- 
ent, however,  numerous  deposits  of  manganirerous  iron  ore  are  being 
discovered  on  the  Cuyima  Range  of  central  Minnesota,  where  it  occurs 
as  local  bodies  in  iron  ore  deposits. 

Colorado. — ^Manganiferous  iron  ores  are  found  in  the  Cebolla  dis- 
trict in  Gunnison  County,  Colo.  Manganese  oxide  is  here  associated 
with  Umonite  in  clay,  a  surface  alteration  of  an  iron  carbonate  in 
locaU ties  adjacent  to  a  trachyte  capping.^ 

MANGANIFEROUS  SILVER  ORES. 

Colorado, — Manganiferous  silver  ores  occur  at  Leadville.  Colo.,  in 
large  deposits  at  or  near  the  contact  of  porphyry  and  blue  limestone, 
replacing  the  latter.  These  deposits  consist  or  a  black  mixture  of 
manganese  and  iron  oxides  with  lead  carbonate  and  silver.  The 
manganese  content  varies  from  10  to  40  per  cent,  and  according  as 
the  manganese  is  high  the  iron  is  low  and  conversely.  Manganese 
and  iron  oxides  are  associated  only  with  the  oxidized  portions  of  the 
Leadville  deposits.  In  the  lower  unoxidized  portions  the  minerals 
are  mainly  pyrite,  marcasite,  sphalerite,  and  galena.  Manganese 
minerals  are  conspicuously  absent  and  it  is  beUeved  that  the  large 
quantity  of  manganese  oxide  in  the  oxidized  ore  is  due  to  infiltration 
from  the  porphyry.'' 

Montana. — Manganiferous  silver  ores  occur  in  veins  in  the  Butte 
granite  at  Butte,  Mont.  These  veins  traverse  the  area  north,  west, 
and  south  of  Butte,  nearly  surrounding  the  copper  area.  In  the 
latter  Uttle  or  no  silver  ore  occurs.  The  outcrops  and  upper  portions 
of  the  silver  veins  are  black,  and  consist  of  a  mixture  of  quartz  and 
manganese  oxides,  mainly  wad  carrying  silver.  At  depth  the  veins 
are  white  and  pink,  and  consist  of  silver  and  lead  sulphides,  with 
some  pyrite,  chalcopyrite,  and  locally  sphalerite,  in  a  gangue  of  quartz, 
rhodonite,  and  some  rhodochrosite.  In  the  Black  Rock  mine,  where 
the  veins  are  typically  developed,  the  change  takes  place  at  a  depth 
of  between  150  and  300  feet.  The  veins  vary  in  width  up  to  100 
feet  or  more,  a  large  part  of  them  generally  being  made  up  of  included 
lenses  of  granite.  The  veins  are  brancmng  and  anastomosing,  but 
all  have  a  general  east  and  west  direction  ranging  between  northeast- 
southwest  and  southeast-northwest. 

The  manganese  ores  of  Butte  have  been  of  little  value  commer- 
cially. In  a  few  places  the  oxidized  ore  has  been  mined,  in  former 
years,  mainly  for  its  manganese  content  for  use  as  flux  in  smelting; 
but  as  a  rule  the  ore  is  mined  for  its  silver. 

a  Leith.  C.  K.,  Iron  ores  of  the  West:  Bull.  U.  S.  Oeol.  Survey  No.  286, 1906,  p.  17. 
b  Emmons,  S.  F.,  and  Irving.  J.  D.,  Downtown  district  of  Leadville,  Colo.:  Bull.  U.  S.  Qeol.  Survey 
No.  320, 1907,  p.  34. 
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Other  iSVr/^.v.-MjiiiLriiiiifcnm^  silvrr  oros  ucciir  at  Silver  City,  N. 
Mt'X.,  ToiubstoTic,  Ari/.. :  I'iiitic  jwhI  Krisri),  I'tali;  ami  Pioche  and 
Eureka,  Ncv.  'I'lic  cr-'s  ».!'  Silver  V'\{\\  N.  Mex.,  have  an  average 
manpniese  rniiicni  i\[  \\\n)\\\.  f)  per  cent  and  an  iron  content  of  about 
45  per  eent,  and  are  ummI  nisiinly  f(»r  1  heir  iron,  as  is  the  case  with  the 
Lake  Suix^'ior  op's. 

PRODUCTION  OF  MANGANII'EROUS  ORBS. 

The  total  i)rodii(ti«ni  of  nianiraniferous  on^s  in  the  United  States 
in  1007  amounted  to  1():;.M1  Vavs  I'Mis,  vahied  at  $259,473.  The 
only  portinii  t)f  this  prorhht  u>rd  in  the  pro(hietit>n  of  ferromanganese 
andspie^(^leis(Mi  wasi)?,.")!  I  tons,  vahi.'d  at  ?15:},'i2S,  of  the  Leadville 
nian<^aniferons  silv<M'  ore. 

The  following  tahle  <j:ives  tlir  <|niMitit\,  vahie,  average  price  per 
ton,  and  manganese  content  t)f  the  niani^nniferous  silver  ores  of  Col- 
orado used  in  the  inanufaelun*  nf  spir^t^'h'i'^^'n  and  ferroman^anese 
(hirin.ix  the  years  I'M);").  I9(m;.  iin<I  l*M)7: 

Produrtitm  '»/  ( 't,Iiini''it  i/Kuni'.'/nh  r,..;.:  sill  I!'  inis  iistt!  in  Ihc  nuinufavture  qfjrrroman- 

qnt}! .ii   (iiiil  sjut';!},  isi  I  .   .  'u'    J'.io'.,   '< n  IniitJ  tttns. 
Y.-.ir. 


liKHi. . 

1W)7.. 


Totjil. 


■  P-.  lit  l-_'«' 

.■li....ri- 

«iii;irility. 

K-Mi. -^  . 

u  n 

4:..s37 

•j»;  ;-.i. 

:;-j.4iK) 

1(1  J.-. 

i.lJtH 

Ill  -n 

\Ao,7rA 

Vuliio. 

$110,497 
y7,tiOO 
153,328 

A\'onigp 

price  per 

ton. 

$2.41 
3.01 
2.27 

3(U,425 

2.48 

Considerahlr  Leadvihe  (hix  ore  \v:i-^  sold  to  the  smelters  in  1907  to 
he  used  in  the  reduction  o(  silver  jm«l  cnj)pcr.  T\\o  same  is  probably 
tru(»  ()f  (»lhcr  silver  di>.triets  in  t h(  \Vc>t  which  hav(»  been  overlooked 
with  rcirard  in  t!iis  cla^s  of  ore.  Tlic  use  m.-ulc  of  the  Arkansas  prod- 
uct is  not  defir.it*  ly  known.  ;dih(>nj:li  it  wjk  not  used  in  the  manu- 
faeture  of  fcrri»!nani:anesc  niid  s|;ir::(!ci>en. 

The  foljo^' iii;^  tai)lc  irivcs  tin  ((uniiiiiy,  value,  averaj^o  pric-e  per 
ton,  and  nian.L^'incse  <*ontent  of  the  (\)loraili>  llux  ore  and  of  the  Arkan- 
sas jn'oduet  f«»r  lOOf).  1*)()(»,  and  1!)()7,  the  only  States  from  wliich 
returns  have  been  receiv<Ml: 

Prnili/ction  of  tiiiiu'jiiaiji rmiA   mus  i/.s'.'/ /'■,•/''■■•■  /  -ir  n'h.r  iiirpDSvs  in  Colorado  ond 


1:hi7. 


Totjjl. 


■     1    .-. 

i 

Average 

M.-1--. 

..]    ■..  ,:.-          ( 

■i.iiirit,. . 
.•...;:i 

V«hio. 

price  por 
ton. 

1   \rk  :".!-.     . 

$2.00 

H"..;-.i     ;...... 

^!.7:;^ 

•2H).'Xl{} 

3.31 

\i...i'-    ■-... 

■.'■'  .'  • 

N    'Iflil 

•_M.SI)0 

2.79 

:  \r:-  ■•:•  ■  -. 

I  i 

j.i:-.; 

S.2ti0 

2.00 

iC.il..:  .  ::... 

;•..'.  I-.'.' 

li.ll.JV.t    ; 

1 

.'<«7,S7y 
407,"»wr, 

3.04 

3.U 

The  manf^an^'se  c(mtent  nf  the  Luke  SujMM-ior  and  New  Mexico 
man<:;aniferous  ores  was  not  dii'cctl}   ulih/.''d. 

The  followimr  tahle  shows  the  t()tMl  pmihiciion  of  manti^aniferous 
ores  in  the  I'niled  State>,  a^  far  u^  kvvoww.     'VUv^  ywuluet  of  Colorado 
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and  Montana  is  man^aniforous  silver  ore;  that  of  the  other  States 
man^aniferous  iron  ore.  The  nian^aniferous  silver  ores  used  in  the 
manufacture  of  ferronian<^anes(^  and  spietreleisen  are  separated  from 
those  used  as  flux. 

Production  of  mangamf(Toiis  ores  in  tlic  United  States,  1885-1907 ,  in  long  tons. 


Y.Mr. 

Arkansjis. 

Colorado.^ 

Colorado.b 



Lake  Supe- 
rior region. 

Virginia. 

Other  States. 
(Mont.)  6  4,263 

Total. 

1885     . . 

4,263 
317,000 
271,751 

1886                                                        ... 

c60,000 
cOO.OOO 
c60,000 
t>4,987 
51,840 
79,511 
62,309 
55,962 
31,687 
54,163 
138.07<i 
149,502 
99,651 
79,855 
188,509 
228,187 
194,132 
179,205 
105,278 
81,738 
iff) 
32,197 

257,  OtX) 
210,000 
201,036 
81,359 
61,8(V3 
132,511 
147,431 
110,648 
198,466 
112,265 
329,640 
184,585 
268,862 
732,490 
334,274 
512,084 
884,939 
566,835 
365,572 
720,098 
Al, 000,000 
314,316 

1887    

1,025 

d726 
M,096 

1S8.S                                                    ..    .        _    _ 

262,132 

188<» 

146,346 

1890 

/  6,397 
/964 
2,942 
5,766 
7,022 
13,464 
9,072 
16,519 
18,848 
29,355 
43,303 
62,385 
13,275 
14,856 
17,074 
45,837 
32,400 
07,514 

120,100 

1,S91 

212,980 
215,682 

ISO'J 

3,000 
1,188 

1893 

1               160 

(N.  C.)  20 

173,744 
237,175 

lM91 

1895 

179,892 
476,791 
351,806 

IS'Mi 

1S97 

(Vt.)  1,200 
(Pa.)  100 

189S 

387,461 
841,700 

IHW 

1900 

566,086 

1901 

(N.C.)  20 

802,676 

VMYl 

3,000 
2,802 

1,095,346 
763,698 
488,524 

l'H)3 

1W4 

•    600 



i\m 

3,321 

8,900 
4,133 

1 

850,994 

1906   . 

j 

A  1,041,300 

1<)07 

|(N.Mex.)7,666 

425,160 

Total  . 

17,114 

406,993 

2,056,792 

7,726,274 

11,015 

14,425 

10,232,613 

a  Manganiferous  silver  ore  used  in  the  manufneture  of  spiegeleisen  nnd  ferroinanganese. 
b  .Manganiferous  silver  ore  used  for  flux;  mainly  from  Colorado,  but  In  a  few  eases  probably  including 
other  Western  States. 

c Contains  some  Montana  on\ 

d  (leorgia  195  tons,  Maine  50  tons,  and  Vermont  481  tons. 

e  North  Carolina,  South  Carolina,  and  Tennessee  96  tons,  and  Vermont  1,000  tons. 

/  Published  us  manganese  ore  in  previous  volumes  of  Mineral  Resources. 

&  Not  recorded. 

A  Estimated. 


MANGANIFEROUS  RESIDUUM  FROM  ZINC  ROASTING. 

The  material  classed  under  this  head  is  a  residual  product  from 
certain  zinc  oxide  works  usin^  New  Jersey  zinc  ores.  The  crude  ore 
consists  of  a  mixture  of  franklinite  and  willemite,  the  former  bein^ 
predominant.  During  the  roasting  the  bulk  of  the  zinc  is  removed, 
as  zinc  oxide  and  the  residuum  consists  of  a  mass  of  manganese  and 
iron  oxides.  Tliis  is  used  for  the  manufacture  of  spiegeleisen  and 
ferromanganese.  The  following  table  shows  the  quantity,  value, 
and  average  price  per  ton  of  manganiferous  zinc  residuum  produced 
in  1905,  1906,  and  1907: 

rroduetion  of  ynanganiferons  zinc  residuum  in  the  United  States  1905-1907,  in  long  tons. 


Year. 

Quantity. 

90,289 
93,461 
93, 413 

Value. 

$90,289 
93,461 
280,239 

lfj()5                                                  .            .           ...           

VM\   

1M07                                          .              

Total 

277,163 

463,989 

$1.00 
1.00 
3.00 

1.67 
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The  following  tabic  gives  the  production  of  manganiferous  zmc 
residuum  jn  the  United  States  as  far  as  known: 

Production  of  manganiferous  rcdduumfrom  zinc  roasting  in  the  United  8taU$,  2889-1907, 

in  long  tons.f* 


Year. 


1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 


Quantity. 


43,648 
48,560 
38,228 
31, 859 
37,  512 
26,  981 
43,  249 
44, 935 
33,  924 
48,502 
65,010 


Year. 

Quantity. 

1900 

87, 110 
52, 3U 
65,246 
73,264 
68,189 
90,289 
93,461 
93,413 

1901            

1902 

1903 

1904 

1905 

1906 

1907 

Total 

1,085,691 

a  The  manufacture  of  spiogelcisen  from  manjjpinifcrouH  n'siduum  was  begun  in  1870,  but  than  Is  i 
record  of  the  tonnage  of  ruw  material  used  prior  to  18H9. 


FERROMANOANESE  AND   SPIEOEIiEISEN. 

PRODUCTION. 

The  total  production  of  forromanp;anose  and  spie^j^eisen  in  the 
United  States  in  1907  was  339,348  long  tons,  of  which  55^18  tons 
were  ferromanganese  and  283,430  tons  wore  spiegeleisen.  This  total 
exceeds  the  production  of  190G  bv  38,848  tons.  The  production  in 
1906  was  300,500  long  tons,  of  wliich  55,520  tons  were  ferromanga- 
nese  and  244,980  tons  were  spiogoloison.  Of  the  total  output  in  1907 
251,747  tons  wore  produced  in  Pennsylvania  and  the  rest  in  New 
Jersey,  Maryland,  Illinois,  and  Colorado. 

The  production  of  spi(»geleisen  was  l)egun  in  the  United  States  in 
1870  from  the  manganiferous  residuum  of  New  Jersey  asinc  oxide 
works,  but  the  quantity  manufactunnl  the  lirst  two  years  has  not 
been  recorded.  Tlie  following  tablo  gives  the  total  quantity  of  feiTO- 
manganese  and  spiegeleisen  produced  in  the  United  otates  from  1872 
to  1907,  inclusive.  As  ferromangamvse  and  spiegeleisen  are  included 
under  tlie  production  of  pig  iron,  no  separate  value  is  assigned  to 
them  in  tlus  table. 
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I^oducti<mof8piegelei8enandf€nomaTiganesein  the  United  S tales  y  1872-1907  ^  in  long  terns. 


Year. 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Quantity. 


4,072 

3,930 

4,070 

6,993 

5,907 

7,897 

9,530 

12, 438 

17,503 

18, 827 

19, 610 

21,941 

30, 262 

30, 956 

42,841 

42, 498 

48,901 

76, 628 

133, 180 


Quantity. 


127, 766 
179, 131 
81, 118 
120, 180 
171, 724 
131,  940 
173, 695 
213, 769 
219, 768 
255, 977 
291, 461 
212, 981 
192, 661 
219, 446 
289,  983 
300,500 
339, 348 

4,059,432 


IMPORTS. 

Ferromanganese  and  spiegeleisen  aro  imported  at  the  same  rate 
of  duty  as  ordinary  pig  iron;  i.  e.,  at  $4  per  ton.  The  following  table 
gives  the  quantity  of  ferromanganese  and  spiegeleisen  imported  into 
the  United  States,  by  fiscal  years,  as  far  as  has  been  recorded: 

Imports  of  ferroTnanganese  and  spiegeleisen  into  the  United  States  during  fiscal  years 
ending  June  SO,  1884-1907 ,  in  long  tons.f^ 


Year  ending  June  30— 


Ferro-         Spiegel- 
manganese,      eisen. 


1884 

1886 

1886 

1887 

1888 

1889 

1800 

1801 

1802 

1803 

1804 

1806 

1806 

1807 

1808 

1800 

1000 

1901 

1902 

1903 

1904 

1906 

1006 

1007 


Total 1,766,344 


6,346 
10,302 
10,684 

8,995 
37,618 
63,121 
23,903 
41,166 
62,064 
94,543 


94,210 
65,406 
99,426 
150,205 
108,973 
93,032 
108,771 
54,239 
55,080 
40,157 
11,679 
8,127 
66,608 
11,301 


10,108 
3,615 
13,675 
16,308 
31,416 
122,566 
50,620 
22,443 
88,224 
82,423 


Total. 


94,210 

65,406 

99,426 

150,205 

108,973 

93,032 

108,771 

54,230 

55,080 

49,157 

11,579 

8,127 

66,608 

11,301 

16,454 

14,007 

24,359 

25,303 

69,034 

175,687 

74,523 

63,609 

150,288 

176,966 


•| 


almports  prior  to  1884  not  recorded.    Estimated  tonnage  imi)orted  yearly  during  the  seventies  is 
•boot  20.000  to  30.000  tona. 
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The  following  tablo  ^ivcs  iIh^  importation  of  spiegeleisen  and 
ferromanganeso  into  the  Uniteil  States  from  1903  to  1907,  by  calen- 
dar years: 

Fcrromanijnncsc  and  sjrk'jdimi-  imporU-d  end  entered  for  comumption,   2903-2907,  tn 

lf)n(/  Ions. 


Vojir. 


!        FerroinanfTiiiieso. 
Quantity.         Value. 


low '  41, M9  i 

Wm •  2l,hl3  ' 

llMJft ,02,8-11 

190(i ;  S4,3.'»9 

l\W 87,400 


Siiii'j^ek'iscn. 
I  Quantity,  i       Viiluc. 


Sl,G09,0(i(i  I 

707,u;i7  I 

l,.s.S4,tL'>l  ■ 
4,0.>;j,(i44 


122,015 

4,1.23 

5:.,  457 

io;i,2tw 

4s,f>94 


TotaL 

Quantity. 


$2,709,317  I 

1,3:«>,104 
2,942,f»40 
1,399,381 


163,534 
26,436 
lOR,2g8 
187,(07 
136,394 


Valoe. 


$4,408,gS3 

839,4e 

3,220,755 

7,8W,5H 

6,754,037 


GOLD  AND  SILVER. 


By  Waldemar  Lindgren  and  II.  D.  McCaskey. 


PRODUCTION  IN  THE  UNITED   STATES. 

The  production  of  gold  and  silver  in  the  United  States  from  domes- 
tic ores  in  1907  is  shown  in  the  following  table  in  distribution  by 
States  and  Territories:     . 

Approximate  distribution  by  producing  States  and  Territories  of  the  product  of  gold  and 
silver  in  the  United  States  for  the  calendar  year  1907,  in  fine  ounces/^ 


state  or  Territory. 


Alahania 

Alikska 

Arizona 

California 

(Colorado 

GeorRia 

Idaho 

IllinoLs 

Michigan 

Missouri 

Montana 

Nevada 

New  Mexico 

North  Carolina. . . 

Orefion 

Philippine  Islands 

Porto  Rico 

South  Carolina.  .. 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont .*..   .. 

Virginia 

Washington 

Wyoming 


(quantity. 


128, 

815. 

,010, 

3, 

GO, 


lh7, 

74o, 

15, 

3, 

59, 
3, 


Total . 


402  : 
12,t;.S<) 

-^^  I 

4,374,827  I 


Value. 


$27,400 
18,489,400 
2,<)64,000 
Ki,  8-3, 500 
20, 897,  WK) 
04.800 
l,2.'».'i,900 


3, 472,  COO 
15,111.000  : 
."i'JO.OOO  I 
7.S.  700  ' 
1,222.200  i 
r.J,70()  I 
1.200    . 
.-.8,100  I 
4, 138. 200 
3,800  ' 
1.000 
5, 121,  OfK)  I 


(Quantity. 


GOO 

179, 300 

2, 903, 100 

11, 49  J,  400 

700 

7, 888, 400 

2,900 

3.31.300 

25,. 300 

11,1'29.G(K) 

X,  2K0,  .->00 

.099.. ')00 

25.200 

9i".,000 

100 


^..•^oo  I 

2»;L>.;ion  i 

9,400  \ 

90,4;i.j,700  I 


Commercial 
value. 


S400 

118,300 

1,916,000 

1,049,400 

7,587,000 

500 

5,206.300 

1,900 

218,700 

16,700 

7,, 34.5, 500 

5,  46.-).  100 

395,700 

10,600 

63,400 

100 


100  I 
im-.,r.oo  I 
58.. 300  ' 
^.W^,  300 
11.40«),900  I 
3,800 
200 
84, 000 
1,600 

5ti,5M.7O0 


100 

70,400 

38,  .500 

201,. 500 

7,528,500 

2,  .500 

100 

.>5, 400 

1,100 

37.299,700 


o  Gold  value,  $20  f.71834625.323  per  fine  ounce. 


Silver  value,  6  •  cents  per  line  ounce. 

Ill 
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The  figures  in  this  table  are  the  result  of  conference  and  adjust- 
ment between  the  Bureau  of  the  J^Iint  and  the  Greolo^cal  Survey, 
and  are  accepted  as  final  by  the  two  bureaus.  Tae  basis  for 
this  table  are  data  collected  by  the  Bureau  of  the  Mint  of  bullion 
deposit^  in  the  United  States  mints  and  assay  offices  and  by  state- 
ments from  the  smelting  and  refining  establishments;  the  distri- 
bution by  States  is,  moreover,  checked  and  verified  by  the  data  col- 
lected by  the  Geological  Survey  directly  from  the  producing  mines. 
The  table  is  derived  from  three  items:  (1)  The  unrefined  domestic 
^old  and  silver  deposited  in  the  United  States  mints  and  assay  ofi^ces; 
(2)  the  domestic  gold  and  silver  in  fine,  bars  reported  by  the  private 
refineries;  (3)  the  unrefined  domestic  gold  and  silver  contained  in 
ores,  copper  matte,  etc.,  exported  for  reduction.  The  last  is  an 
item  of  small  relative  importance. 

The  gains  and  losses  in  the  production  of  the  various  States  and 
Territories,  compared  with  the  production  of  1906,  are  shown  in 
the  following  table: 

Increase  (+)  or  decrease  (—)  in  production  of  precious  metals  in  the  United  States  in 
1907 J  by  States  and  Territories,  in  fine  ounces. 


state  or  Territory. 


Alabama 

Alaska 

Arizona 

California 

Colorado 

Georgia 

Idaho 

iOinois 

Michigan 

Missouri 

Montana 

Nevada 

New  Mexico 

North  Carohna 

Oregon 

Philippine  Islands. 

Porto  Kico 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah. 


Gold. 


Quantity. 


+  188 
-139,113 

-  4,020 

-  »5,753 

-  »8,531 
+  1,980 
+  10,652 


Vermont 

Virginia 

Washington . 
Wyoming 


Total. 


-  60,765 
+296,655 
4-    3,087 

590 

-  4,736 
+  3,130 
+         58 

798 

-119,327 

+        145 

116 

450 


96 
+  7,706 
-f-        179 


-190,506 


Value. 


+  S3.900 
-2,875,700 
-  83,100 
—1,979,400 
-2,036,800 
+  41,100 
+    220,200 


-1,019,400 
+6,132,400 
+      63,800 

-  12,200 

-  97,900 
+  64.700 
+        1,200 

-  16,500 
-2,466,700 
+        3,000 

2,400 
9,300 


2.000 
+  150,300 
+        3,700 


-3,938,100 


Sttv«r. 


Quantity. 


+  600 

-  34,900 

-  66.100 
+  72,fi00 

-  962,000 
+  400 

-  947,800 
+  2,000 
+  145,200 

-  6,000 
-1,410,700 
+3,072,900 
+  146,100 
+  500 
+  5,300 
+  100 


48,600 

32,700 

27,900 

101, 100 

3,800 

100 

41,900 

500 


3,300 


value. 


+  S332 

-  13,447 

—  83,822 
+  22.220 


+  237 

-  774,835 
+  1,300 
+      08,731 

-  4,487 
-1,142,904 
+1,910^128 
+      88»738 

113 
+  2,006 
+  100 


+  33 

-  34,668 
+  21,172 
+  13,731 

—  361,150 
+  3,600 
+  32 
+  36,308 
+  356 


-  896,700 


The  total  production  of  gold  in  1907  was  4,374,827  fine  ounces, 
valued  at  $90,435,700.  This  is  a  decrease  compared  with  the  pro- 
duction of  1906  or  190,506  fine  ounces,  corresponding  to  $3,938,100. 
Out  of  22  States  and  Territories  contributing  to  the  total  gold  output 
12  showed  decreases  in  production  in  1907.  The  greatest  losses  were 
shown  by  Alaska,  $2,875,700;  South  DaWa,  $2,466,700;  Colorado, 
$2,036,800;  California,  $1,979,400;  and  Montana,  $1,049,400.  In 
no  other  case  did  the  loss  reach  $100,000.  Ten  States  and  Territories 
increased  their  production  of  gold  in  1907.  The  only  one  of  these 
which  is  of  great  importance  is  Nevada,  in  which  State  the  increase 
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was  S6,132;400,  a  strikingly  la^e  amount  which  almost  coimter- 
balanced  the  losses  in  California,  Colorado,  and  South  Dakota.  Idaho 
increased  its  output  by  $220,200,  and  Washington  by  $159,300;  but 
in  no  other  States  did  the  increase  reach  $100,000. 

The  production  of  silver  in  1907  in  the  United  States  amounted  to 
56,514,700  fine  ounces,  with  a  commercial  value  of  $37,299,700.  This 
shows  a  decrease  in  quantity  over  the  production  of  1906  of  3,200 
fiaie  ounces  but  a  decrease  in  value  of  $956,700.  The  production  was 
contributed  by  24  States  and  Territories.  Of  these  only  8  showed  a 
decrease  as  compared  with  the  production  of  1906.  The  greatest 
losses  were  shown  in  Montana,  1,410,700  fine  ounces;  Colorado, 
952,000  fine  oimces;  Idaho,  947,800  fine  ounces;  and  Utah,  101,100 
fine  ounces.  In  no  other  case  did  the  loss  reach  70,000  fine  ounces. 
In  16  States  and  Territories  an  increase  in  the  production  of  silver 
was  reported,  as  compared  with  1906.  By  far  the  greatest  gains  were 
repotted  from  Nevada,  which  exceeded  its  output  for  1906  by  3,072,- 
900  fine  ounces.  An  increase  of  146,100  fine  ounces  was  snown  in 
New  Mexico;  in  Michigan  the  gain  was  145,200  fine  ounces.  In  no 
other  States  did  the  gam  reach  80,000  fine  ounces. 

During  the  first  part  of  the  vear  all  branches  of  mining  which  par- 
ticipated in  the  production  oi  gold  and  silver  were  in  a  flourishing 
condition.  Not  only  were  the  mines  in  general  oj)eration,  but  exten- 
sive prospecting  work  was  in  progress  in  many  regions  of  the  Western 
States.  The  decline  in  the  price  of  copper  in  the  later  part  of  the 
summer  checked  these  operations  to  some  extent,  and  in  October,  as 
a  result  of  the  general  financial  panic  and  the  lack  of  ready  money, 
many  smelting  works  and  mines  were  forced  to  suspend  operations 
up  to  the  end  of  the  year.  Thus,  in  the  last  quarter  of  the  year  the 
pnroduction  of  gold  and  silver  ore  was  greatly  reduced.  This  reduc- 
tion affected  ores  treated  by  smelting  considerably  more  than  the 
quartzose  ores,  for  the  gold  and  silver  mills  were,  as  a  rule,  less  em- 
barrassed than  the  smelters,  which  operate  on  a  large  scale  and  must 
carry  a  great  stock  of  ore  on  hand. 

These  adverse  conditions  reduced  the  output  of  the  refineries  to  a 
much  smaller  degree  than  that  of  the  mines,  for  the  reason  that  gold 
and  silver  are  not  as  a  rule  refined  from  lead  and  copper  bullion  until 
two,  three,  or  even  four  months  after  the  ore  has  been  extracted. 
Therefore,  the  true  state  of  the  industry  in  1907  is  much  more  clearly 
reflected  in  the  reports  from  the  mines  than  in  those  from  the  refineries. 

The  financial  conditions  were,  however,  not  the  only  causes  which 
reduced  the  output  of  the  precious  metals.  In  Alaska  strikes  dimin- 
ished the  output  from  Fairbanks  and  from  the  Treadwell  mines.  In 
Colorado  the  loss  by  fire  of  a  large  mill  checked  the  production  of 
Cripple  Creek,  although  the  output  of  that  camp  has  been  declining 
for  several  years,  due  to  the  exhaustion  of  the  ore  bodies  above  the 
present  drainage  tunnel.  In  South  Dakota  a  disastrous  fire  in  the 
Homestake  mine  and  a  strike  in  other  parts  of  the  district  were  the 
principal  causes  of  the  unusually  low  production.  On  the  other 
niuad,  newlv  discovered  ore  bodies  at  GoUlfield  and  Tonopali  in 
Nevada  yielded  heavily  in  gold  and  silver  and  brought  the  total  for 
the  State  up  to  $15,411,000  in  gold  and  8,280,500  fine  ounces  of 
silver,  figures  which  had  not  been  attained  in  that  State  since  the 
days  of  the  Comstock  bonanzas. 
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PRODUCTION    OF   GOLD    AND    SILVER    IN  UNITED  STATES  SINCE 

z88o. 

The  following  table,  from  the  report  of  the  Director  of  the  Mint  on 
the  production  of  gold  and  sUver,  shows  the  quantity  and  value  of 
these  metals  produced  in  the  United  States  since  1880: 

Production  of  gold  and  silver  in  the  United  States  from  1880  to  1907 ^  inclusive,  in  fine 

ounces. 


Year. 


GiA± 


QiunUtr. 


Value. 


SQw, 


Quuititr- 


Comnuotlal 


l§»- -, 

I8S1 

1«83.., 

vm 

im.....^.. 

18W -- 

imo 

IBBI........ 

MM..,...,. 

MBS. 

IMS.. 

tmr... 

i«« 

im& 

i«w 

11101 ... 

lttJ3.,_„.„ 

mm 

1W4.- 

1«J5,-, 

taoti.. 

i9a7„,„... 

TotaJ 


1,741,600 
l,67S,fi32 
1,572,187 
1,451,250 
1,48»,»50 
I,5a8,:t73 
1,«S6,7S8 
1,603,049 

1,5*4, 77S 
1,5SS,S77 
i,{X}4,840 
1,54*7,098 
1,739.323 
1,910,  W3 
2,254,700 
5,5G8,la2 
2,774,935 
3,US,;fQ6 
3,437,210 

|aofi,Aoa 

£S70,000 

3,»2,4S0 
436*5,742 
4,506,339 

4,374,827 


|36,(KIQ,00D 
34,700,000 
32,500,000 
30,000,000 
30,800,000 
31,  SOI,  000 
34,8G«»j000 
33i  130lOOO 
33,107,500 
32,967,000 
32,S45,000 
33,175,000 
33,015,000 
S5,9&£.000 
30,500,000 
43,610,000 
53,063,000 
57,303.000 
e4,4<53,000 
71,063, 400 
7S,171,00O 
78,066,7100 
00,000,000 
73,591,700 
80,404.700 
88,180,700 
W,  373,300 
«^,  435.700 


30,31^700 
33^2fi7,S0O 
36,196,900 
3&  732,900 
3^743,800 
30  1109,400 
30,604,000 
41,721,600 
45,7BJ.700 
50.094^500 
54,5ie,3Q0 
58,330,000 
03,500,000 
60,000,000 
40,500,000 
56  727,000 
58,834,aoa 
53,860.000 
H  498,000 
54,764,600 
S7,tk4r,00O 
£5,214,000 
55,500,000 
54,300,000 
57,082,800 
56,101,000 
56,517,000 
50,514,700 


134,717,000 
g7,li57,500 
4inO*5,MO 
39,618,460 
4t,&2],300 
42,503,500 
39,4!C,40O 
40,!^,  200 
43,045. 100 
46,838,  460 
57,242,100 
57,630,000 
55,0*52,  «>0 
46,800,060 
31,422,100 
36;  415, 500 
30,»4,00d 
32,316,000 
32,n»,4O0 
33,836,700 
35,741, 100 
33,08,400 
20,415.060 
30,^,000 
33,456,060 
34,223,000 
38,256,400 
37,290,700 


70.719,127 


1,461,802,200 


1,403,410,800 


1,100.767,200 


According  to  tables  published  by  the  Director  of  the  Mint  the  total 
production  of  gold  and  silver  in  the  United  States  from  1792  to  1907, 
inclusive,  is  as  follows: 

Production  of  gold  and  silver  in  the  United  States^  1792-1907,  by  periods,  in  fine  ounces. 
[The  estimate  for  1792-1873  is  by  K.  W.  Ra3rTnond,  eomniissioner,  and  since  by  the  Director  of  the  Mint] 


Years. 


I 


Gold. 


Quantity. 


1792-1847 ,         1, 187, 170 

1848-1872 i      58, 279, 778 

1873-1907 84,258,891 


Total. 


143,725,839 


Value. 


SUver. 


Quantity. 


$24,537,000  300,500 

1,204,750,000  118,568,200 

1,741,784,000       1,611,830,600 


2,971,071,000  I     1,730,708,200 


ConuDMciil 

TBlUS. 


1404,500 

157,740,900 

1,361.841,600 


1,500,906^000 
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METHOD  OF  COLLECTING  ^ATISTICS. 

It  should  be  distinctly  understood  that  the  table  on  page  3 
contains  the  figures  of  the  production  of  gold  and  silver  which  are 
accepted  as  final  by  the  Geological  Survev,  inasmuch  as  they  record 
in  the  main  the  quantities  of  these  metals  which  were  actually  produced 
during  the  calendar  year.  It  is  difficult  to  trace  the  refined  metals 
back  to  the  States  where  the  ore  was  produced,  and  it  is  still  more 
difficult  to  trace  them  back  to  the  producing  counties  and  districts. 
In  order,  therefore,  to  ascertain  the  state  of  the  mining  industry  in 
each  mining  camp,  the  Geological  Survey  asks  the  owners  of  each 
mining  property  to  report  the  amoimt  of  gold  and  silver,  as  well  as 
that  of  other  metals  produced.  Tabulated  in  proper  form,  these 
replies  form  the  basis  of  this  mines  report. 

The  Mint  Bureau .  records  the  production  of  the  precious  metals 
from  gold  bullion  deposits  in  United  States  mints  and  assay  offices, 
from  the  fine  bars  reported  bv  the  refineries,  and  from  the  gold  and 
silver  contained  in  ores  and  metallurgical  products  exported  for 
reduction. 

The  statistics  of  gold  and  silver  collected  from  the  mines  by  the 
Geolo^cal  Survey  are  obtained  from  the  following  4  items:  1.  Gold  and 
silver  m  placer  bullion  produced  during  calendar  year.  2.  Gold  and 
silver  in  mill  bulUon  produced  in  mill  of  company  during  calendar 
year.  3.  Gold  and  silver  in  base  buUion,  matte,  etc.  (by  assirv  value), 
produced  in  smelter  of  company  during  calendar  year.  4.  Gold  and 
silver  in  crude  ore  and  concentrates  (by  assay  value)  shipped  to  cus- 
tom works  in  calendar  year. 

The  first  item  needs  no  explanation.  The  second  and  third  items 
cover  the  cases  of  mining  companies  which  have  their  own  reduction 
works;  they  report  the  gold  and  silver  bullion  produced  during  the 
year,  or  the  gold  and  silver  contained  in  their  metallurgical  products 
sold  to  refineries,  as  they  are  very  few  smelting  works  owned  by 
mining  compaiiies  which  also  refine  their  base  bmlion.  There  is,  as 
a  rule,  no  great  interval  of  time  before  the  ore  sent  to  these  mills  and 
smelters  is  reduced  to  gold  and  silver  or  base  bullion,  and,  although 
there  is  some  overlap  at  the  beginning  and  close  of  the  year,  the 
tonnage  shipped  from  the  mine  during  tne  year  corresponds  with  fair 
accuracy  to  tne  quantity  of  fine  or  base  buflion  or  matte  produced. 

The  greatest  difficulties  are  foimd  in  the  fourth  item,  comprising 
ores  and  concentrates  shipped  to  custom  works — generally  smelters, 
more  rarely  mills — as  a  considerable  interv^al  of  time,  often  thirty 
days  or  more,  elapses  before  the  ore  reaches  the  works,  and  often 
much  more  before  it  is  reduced  and  refined.  It  is  mixed  with  other 
ores  and  loses  its  identity,  and  the  assay  value  is  the  only  guide  the 
miner  has  to  the  quantity  of  metal  produced.  In  these  cases  the 
miner  is  requested  by  the  Geological  Survey  to  give  the  tonnage  and 
assay  value  of  ores  and  concentrates  shipped  up  to  the  end  of  the 
year. 

It  should  be  emphasized  that  the  table  of  mine  production  does 
not  give  the  contents  of  the  ore  mined  during  the  year.  Only  the 
ore  tnat  is  treated  or  sold  is  recorded.     Neither  does  this  report  give 
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the  a^say  value  of  the  total  tonnage;  for  if  this  were  the  case  the 
heii\'y  losses  in^  concentration  would  be  disregarded,  and  the  results 
would  be  very  'much  larger  and  whollv  misleading.  As  far  as  pos- 
sible the  repoVt  aims  to  give  the  metals  recovered  from  the  tonnage 
sold  or  treated  during  the  year.  In  items  2  and  3  tliis  is  substantially 
correct,  except  for  the  very  small  refining  losses.  In  item  4  the 
amount  given  is  theoretically  larger  than  the  actual  recovery  of 
reihied  metals  by  the  combined  smelting  and  refining  losses,  wliich 
in  the  case  of  gold  and  silver  are  known  to  be  very  small.  Prac- 
ticallv,  however,  this  is  counterbalanced  by  several  factors:  (1) 
Small  quantities  of  gold  and  silver  are  recovered  from  many  ores, 
but  not  paid  for  by  the  smelting  companies  or  recorded  in  the  settle- 
ments. As  a  rule,  payments  are  not  made  on  less  than  2  ounces  of 
silver  or  0.05  ounce  of  gold  per  ton.  (2)  Settlements  are  made  on 
the  basis  of  95  per  cent  of  New  York  price  for  silver  and  of  $19  to 
S20  j)or  ounce  of  gold.  Small  producers,  who  often  report  in  terms 
of  dollars  alone,  are  ven"  hkely  to  give  a  correspondmgly  smaller 
value  than  the  ore  actually  contained.  The  same  class  of  producers 
occasionally  also  misunderstand  the  question  and  report  net  instead 
of  gross  proceeds.  (3)  There  is  always  a  certain  small  percentage 
of  the  j)r()duct  which  can  not  be  obtained  from  the  miners.  This 
includes  the  output  of  scattered  individual  placer  workers,  often 
aliens:  some  of  this  is  estimated  on  the  basis  of  mint  deposits  by 
traders  and  banks,  but  a  httle  invariably  escapes  detection.  There 
are  further  cases  where  owners  of  small  mines  decline  to  answer,  or 
whore  the  j>ropertv  is  not  continuously  operated  and  the  owner  can 
not  be  found.  There  is,  lastly,  the  ore  and  amalgam  stolen  by 
*'higli  jrraders,"  which  takes  away  a  notable  fraction  of  the  produc- 
tion of  mines  containing  rich  ore.  Through  small  assay  onices  or 
iniprovisocl  chlorination  plants  this  gold  finds  its  way  to  the  mints 
or  relining  works.  Gold  and  silver  from  old  metallurgical  by-prod- 
ucts are  also  apt  to  escape  notice.  Taken  together  the  tliree  items 
explained  above  will  probably  compensate  for  the  losses  in  smelting 
and  refining. 

In  general,  the  response  from  the  mine  owners  is  extremely  grati- 
fying and  indicates  tnat  they  realize  that  the  individual  returns  are 
held  strictly  confidential,  while  they  profit  from  an  exact  knowledge 
of  the  aggregate  j)roduction  and  by  correct  reports  of  the  state  of 
the  industry.  Careful  investigation  has  shown  that  willful  mis- 
statements are  very  rare,  and,  as  already  noted,  the  replies  are  more 
likely  to  be  too  low  than  too  high.  The  only  difiiculty  experienced 
in  obtaining  returns  for  1907  was  in  California,  where  a  tew  oper- 
ators, eliiellv  in  the  Mother  Lode  region,  have  refused  to  reply, 
basing  this  refusal  on  the  erroneous  idea  that  their  production  of 
gold  is  a  |)rivate  matter  in  which  the  Federal  Government  has  no 
concern. 

COMPARISON  OK  MINT  REPORT  AND  MINES  REPORT. 

\\o\\\  of  ti\e  plans  outlineil  above  (see  pages  3  and  7)  are  admit- 
tedlv  oi)t»n  to  soint*  objections,  but  it  may  be  questioned  whether  it 
wovdtj  i)e  practicable  to  make  them  wholly  consistent  and  logical. 
'V\u'  most  important  dilfeiH^nce  between  the  two  n»ports  is  that,  though 
covering  ilie  same  lime  interval,  they  do  not  quite  cover  the  same 
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period  of  ore  extraction,  the  mines  report  being  as  much  as  three  or 
four  months  in  advance  of  the  mint  report.  The  mill  and  placer 
bullion  reaches  mints  and  refineries  soon  after  its  production,  and 
it  does  not  require  a  long  time  to  obtain  it  from  the  ore;  but  in 
smelting,  and  especially  in  custom  work,  several  months  may  pass 
before  the  refined  metals  come  on  the  market.  Sampling,  shipping, 
mixing,  roasting,  smelting,  shipment  to  refinery,  and  refining — all 
these  operations  take  time  to  perform. 

The  figures  obtained  by  the  two  methods  will  agree,  within  certain 
limits  of  error,  if  the  mining  and  smelting  industries  are  carried  on  uni- 
formly and  at  the  same  rate.  But  important  disturbing  factors  may 
result  in  marked  discrepancies  between  the  two  sets  of  figjures,  eacli 
one  bein^  a  correct  statement  in  itself.  Especially  is  this  so  when 
abnormal  conditions  appear  near  the  beginning  or  close  of  the  calendar 
year.  In  time  the  discrepancies  will  bdance  it  the  reports  are  intrin- 
sically correct. 

In  1904  and  1905  the  two  reports  agreed  closely.  In  1905  the  refin- 
ery report  gave  $88,180,700  in  gold  and  56,101,600  ounces  of  silver, 
while  the  mines  report  recorded  $88,159,881  in  gold  and  56,272,496 
ounces  of  silver.  In  the  latter  half  of  1906  the  extremely  rich  ore 
bodies  of  the  Goldfield  camp  were  worked,  and  in  the  last  month  of  the 
year  gold-ore  production  from  the  Mohawk  mine  was  rushed  to  an 
extraordinary  degree,  owing  to  the  expiring  of  certain  leases.  At  the 
same  time,  in  the  last  montns  of  1906,  the  whole  country  experienced 
a  great  car  shortage,  resulting  in  a  corresponding  delay  in  ore  ship- 
ment and  scarcity  of  fuel  for  the  smelters.  Thi^  meant  that  smelting 
and  refining  of  ore  shipped  in  the  last  months  of  the  year  to  custom 
works  would  take  much  longer  than  usual,  and  consequently  that 
much  of  the  gold  from  ores  mmed  in  1906  would  be  credited  to  the  re- 
finery output  of  1907.  In  a  less  degree  these  conditions  obtained  at 
all  smelting  centers  and  applied  to  silver  as  well  as  gold. 

The  financial  panic  of  1907,  as  already  noted,  compelled  a  great 
number  of  mines  and  smelting  works  in  the  Western  States  to  close, 
while  the  refineries,  as  a  rule,  were  enabled  to  continue  work  on  stocks 
received  earlier  in  the  year.  The  residt  of  this  finds  expression  in  a 
very  considerable  reduction  of  the  metals  as  reported  from  the 
mines.  On  the  o^her  hand,  the  reports  from  the  refineries  arc  much 
higher  and  correspond  very  fairly  to  what  would  have  been  the  normal 
production  of  the  year. 

The  total  of  gold  given  by  the  mint  report  in  1906  is  $94,373,800. 
The  mines  report  has  $97,219,645,  an  excess  of  $2,845,845.  In  1907 
the  mint  report  shows  a  total  of  $90,435,700,  while  the  minos  report 
has  only  $87,471,136,  showing  an  excess  of  $2,904,564  in  the  mint 
report.  The  two  years,  therefore,  balance  very  closely.  In  Alaska 
the  figures  of  the  mine  report  for  1907  are  approximately  $900,000 
higher  than  the  mint  report,  a  condition  whicli  has  now  occurred  in 
three  successive  years.  In  other  States  where  mill  and  placer  bullion 
predominate  in  1907  there  is  close  agreement.  In  California  the  mines 
report  has  $16,727,928  against  $16,853,500  of  the  mint  report;  in 
Oregon,  $1,129,261  against  $1,222,200;  in  Idaho,  $1,255,911  against 
$1,255,900;  in  Colorado,  $20,826,194  against  $20,897,600;  in  South 
Dakota,  $4,138,189  against  $4,138,200.  The  States  in  which  most 
of  the  ore  is  smelted  also  show  close  correspondence.     In  Arizona 
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the  mines  report  has  $2,617,313  against  $2,664,000  of  the  mint 
report ;  in  Utah,  $5,121,646  against  $5,121 ,600.  A  very  serious  differ- 
ence is  shown  in  Nevada,  where  the  mines  report  has  $12,099,455 
against  $15,411,000  of  the  mint  report.  This  difference  will  be  dis- 
cussed in  greater  detail  on  a  succeeding  page. 

UNITS  OF  MEASUREMENTS. 

Gold  and  silver  are  measured  by  the  fine  ounce.  In  the  comput- 
ing tables  prepared  by  the  Bureau  of  the  Mint  and  the  Geological 
Sur\^ey  gold  is  counted  as  $20.671834625323  i>er  fine  ounce.  The 
average  commercial  price  of  silver  in  New  York  in  1907  was  66  cents 

Kr  line  ounce.     The  monthly  average  price  of  the  metal  fluctuated 
tween  68.84  and  54.57  cents,  the  latter  figure  being  reached  in 
December. 

The  standard  unit  for  ore  production  is  the  short  ton  of  2,000 
pounds. 

PRODUCTION  OP  GOLD  AND  SILVER  REPORTED  PRt>M  THE  MINES. 

The  following  table  gives  the  quantity  and  the  value  of  gold  and 
silver  reported  from  the  producing  mines  in  1907  to  the  officers  of  the 
United  States  Geological  Survey.  The  last  column  in  the  table  gives 
the  increase  or  decrease  in  value  as  compared  with  the  mines  report  of 
the  preceding  year  as  recorded  in  Mineral  Resources  for  1906. 

Production  of  gold  and  silver  in  the  United  States  in  1907  as  reported  from  the  mines  to 
the  United  States  Geological  Survey y  by  States  and  Territories,  in  fine  ounces. 
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Montana 
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185. 04 
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247,759.r».3 

1.98 

400.93 

12,5:r2.70 
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3,286,212 
12,099,455 


329,982 

82,193 

1.129,261 

79,773 

1,200 

54.7ti5 

4,i:i8,189 

3,825 

9 

5,121,646 

41 

8,288 

2,')9,074 

9.344 


-J 


439 

149,784 

2,511,897 

1,138,858 

11,229,776 

864 

103 

8,415,431 

2,852 

299, 7M 

25,692 

9,317,605 

7,083,603 

174 

705,544 

21,667 

86,718 

83 


124 

93,895 

58,358 

303,688 

10,990.076 

3,814 

221 

55,359 

3,715 


4,231,416.21  I  87,471,136  I      52,500,104 


Value. 


$290 

98,857 

1,667,852 

761,646 

7,411,652 

57(1 

68 

5,564,185 

1,882 

197,844 

16,9i)7 

6,149,619 

4,675,178 

115 

465.659 

14.300 

57,234 

65 


82 

61.971 

38,616 

200,434 

7,253,450 

2,517 

146 

36.537 

2,452 
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Gold,  value. 


34,650,068 


+  $1,061 
-2,687,051 
-  347,370 
-2,004,524 
-2,384,435 
+      33,758 


+    106,811 


-1,182,802 
+  1,628,761 


36,963 

62 

237,ff39 

79,773 

1,200 

24,194 

2,703,280 

1,013 

1,683 

96,740 

4! 

6,544 

37,426 

2,823 


-9,748,506 
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+     315 
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-  087.054 
+  265 
+     108 
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+  7.372 
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32 
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2.427 

1.016 

560,558 
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20 
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8,57B 
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Compared  with  the  mines  report  for  1906  this  table  indicates  a 
decrease  of  $9,748,506  in  gold  and  of  4,862,350  fine  ounces  of  silver. 
Twenty-three  States  and  Territories  contributed  to  the  production 
of  gold.  The  rank  of  the  principal  producers  remained  nearly  as 
in  1906  and  is  as  follows:  Colorado,  Alaska,  California,  Nevada, 
Utah,  South  Dakota,  Montana,  and  Arizona.  The  only  change 
consists  in  an  exchange  of  places  between  Montana  and  South 
Dakota.  Vermont  appeared  for  the  first  time  in  many  years  as  a 
producer  of  gold.  The  Philippines  and  Porto  Rico  were  in  1907 
added  to  the  list.  Twenty-seven  States  and  Territories  participated 
in  the  production  of  silver;  the  rank  of  the  principal  producing  States 
was  somewhat  changed  from  1906  and  now  is  as  follows:  Colorado, 
Utah,  Montana,  Idaho,  Nevada,  and  Arizona. 

Alaska, — The  gold  production  of  Alaska  was  less  in  1907  than  in 
1906  by  $2,687,051,  the  production  for  1907  being  $19,349,743. 
This  decrease  was  largely  due  to  labor  troubles  at  Fairbanks  and 
also  in  some  degree  at  Juneau  and  on  the  Seward  Peninsula.  The 
production  was  divided  approximately  as  follows:  From  the  Pacific 
Coastal  belt,  $3,100,000;  from  the  Copper  River  and  Cook  Inlet 
region,  $200,000;  from  the  Yukon  Basm,  $9,100,000;  and  from  the 
Seward  Peninsula,  $7,000,000.  The  copper  mines  of  Prince  of  Wales 
Island  and  Prince  William  Sound  contriouted  $93,858  in  gold.  New 
discoveries  were  made  in  the  outlying  districts  south  of  Fairbanks. 
The  Tenderfoot  district  yielded  $225,000.  The  production  at  Fair- 
banks was  approximately  $8,000,000.  The  gold  in  the  third  beach 
at  Nome  is  becoming  exhausted  and  the  mining  will  have  to  depend 
on  creek  and  bench  gravels.  In  the  Forty-mile  district  3  dredges 
are  installed;  1  dredge  is  working  on  the  Solomon  River,  Seward 
Peninsula;  and  examinations  have  been  made  to  ascertain  the 
feasibility  of  further  dredging  on  the  Peninsula  and  at  Fairbanks. 
Owing  to  an  exceptionally  dry  season  a  further  decrease  in  the  out- 
put is  not  imlikely  for  1908. 

The  production  of  silver  was  nominal,  149,784  fine  ounces,  in  1907. 
most  of  it  being  derived  from  the  small  percentage  of  this  metal 
which  is  contained  in  placer  gold.  The  copper  ores  of  the  Pacific 
coast  belt  yielded  52,056  fine  ounces  of  silver. 

Arizona. — The  gold  production  of  Arizona  amounted  to  $2,617,313, 
a  decrease  of  $347,370.  A  large  part  of  this  came  from  Yavapai 
County.  Mohave,  Cochise,  ana  Yuma  counties  were  next  in  rank. 
The  leading  producing  mines  were  the  Goldroad,  in  ^lohavc  County; 
the  King  of  Arizona,  in  Yuma  County;  the  Gladstone,  in  Yavapai 
County;  and  the  United  Verde  and  the  Congress  mines  in  Yavai)ai, 
Cotmty.  Forty-nine  per  cent  of  the  total  yield  was  obtained  from 
siliceous  ores  in  quartz  mills,  the  larger  part  of  the  remainder  being 
obtained  from  copper  ores.  The  placers  yielded  $44,891,  partly  from 
dry  washings.  Toward  the  end  of  the  vear  the  industry  wtis  inter- 
fered with  on  account  of  financial  conditions,  but  to  a"  less  degree 
than  in  other  States.  It  is  expected  that  the  production  for  1908 
will  remain,  at  about  the  same  figures  as  in  1907. 

Silver  was  produced  in  Arizona  to  the  amount  of  2,511,897  fme 
ounces,  a  decrease  of  369,862  ounces.  Cochise  County,  which  con- 
tains the  great  copper  mines  of  Bisbee  and  the  silver-lead-gold  mines 
of  Tombstone,  leads  in  the  production  of  silver,  having  yielded  in 
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1907,  1,411,301  fine  ounces.  Yavapai  County  is  the  next  in  rank. 
The  principal  producers,  each  of  them  yielding  over  300,000  ounces, 
are  the  Tombstone  Consolidated,  the  United  Verde,  the  Copper 
Queen,  and  the  Commonwealth  mines.  The  silver  obtained  from 
copper  ores  in  1907  amounted  to  1,416,964  ounces,  and  the  siliceous 
ores  yielded  976,600  oimces.  The  output  for  1908  is  not  expected 
to  be  materially  smaller  than  that  of  1907. 

California, — ^The  output  of  gold  inCaUfomiain  1907  was  $16,727,928, 
a  decrease  of  $2,004,524  from  1906.  The  larger  part  of  this  decrease 
was  due  to  labor  troubles  in  the  Mother  Lode  region,  which  closed 
many  mines  for  several  months.  The  placer  production  also  showed 
a  decrease  in  all  its  branches,  including  dredging;  the  reason  for  the 
falling  off  in  the  dredge  production  is  found  in  disastrous  floods,  which 
wTccked  several  dredges.  The  placer  mines  of  California  yielded 
$6,840,695,  which  was  $535,230  less  than  in  1906.  Of  this,  $5,065,437 
was  obtained  from  dredging  operations.  The  rank  of  the  most  im- 
portant counties  is  as  follows:  Butte,  $2,786,840,  this  amoimt  being 
derived  almost  exclusively  from  dredging  operations;  Nevada, 
$2,162,083,  chiefly  from  the  quartz  mines  at  Grass  Valley;  Amador, 
$2,116,182,  almost  entirely  from  the  Mother  Lode  mmes;  Yuba, 
$1,766,770,  wholly  from  (fredging  and  a  great  increase  over  1906; 
and  Calaveras,  $1,097,974,  chiefly  from  the  mines  of  the  Mother  Lode. 
Sacramento,  Shasta,  Tuolumne,  and  Kern  coimties  produced  each 
from  $800,000  to  $900,000.  Placer,  Sierra,  and  Trinity  coimties  each 
yielded  about  $500,000.  The  copper  ores  of  the  State  yielded 
$339,152  in  gold.  Only  small  amoimts  of  gjold  are  obtained  from  lead 
and  zinc  ores.  The  production  for  1908  will  probably  be  maintained 
at  about  the  same  figure  as  that  of  1907. 

The  production  of  silver  was,  as  usual,  small.  In  1907  the  amount 
recorded  was  1,138,858  fine  ounces,  a  decrease  of  81,783  fine  ounces. 
To  this  amount  Shasta  County  contributed  560,926  fine  ounces, 
practically  all  from  copper  ores;  Kern  County,  130,353,  mostly  from 
quartzoseores.  San  Bernardino,  Calaveras,  Inyo,  and  Mono  counties 
each  yielded  amounts  ranging  from  123,000  to  45,000  fine  ounces. 

Colorado, — Colorado  produced  $20,826,194  in  gold,  a  decrease  of 
$2,384,435  compared  with  1906.  The  decrease  of  the  yield  of  1906  as 
compared  with  1905  was  $1,813,344.  The  mining  industry  of  Colo- 
rado suffered  severely  from  the  financial  conditions  at  the  end  of 
1907,  as  well  as  from  the  burning  of  an  important  mill  belonging  to 
the  Golden  Cycle  Company,  at  Colorado  Springs.  The  rank  of  the 
counties  stands  at  present  as  follows :  Teller,  San  Miguel,  Ouray,  Lake, 
San  Juan,  Gilpin,  Clear  Creek,  and  Park,  the  production  of  tne  latter 
county  being  $513,000.  In  most  counties  reduced  production  is 
reported.  An  increase  in  the  output  is  noted  from  Ouray,  San  Juan, 
and  Park  counties.  Cripple  Creek  (Teller  County)  yielded  $10,913,- 
687  in  gold,  a  decrease  of  over  $3,000,000  as  compared  with  the 
output  of  1906.  The  tonnage  in  that  dLstrict  was  reduced  to  451,082 
short  tons.  The  San  Juan  country  yielded  a  total  of  $6,270,216,  a 
considerable  increase  over  1906,  due  to  the  operation  of  the  rebuilt 
Camp  Bird  mill.  To  this  total  production  Ourav  County  contributed 
$2,415,049,  San  Miguel  Countv  $2,467,516,  aiid  San  Juan  County 
$967,732.  The  three  counties* of  Gilpin,  Clear  Creek,  and  Boulder 
produced  together  $1,623,042,  of  wnich  $938,488  is  to  be  credited  to 
Gilpm  County.     The  placer  output  was  $100,830,  nearly  double  that 
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of  1906,  the  increase  being  traceable  to  ChafTee,  Clear  Creek,  and 
Eagle  counties.  Siliceous  and  dry  ores  yielded  91  per  cent  of  the 
total  gold  production.  The  tonnage  of  copper  ore  was  small.  The  out- 
look ror  1908  indicates  a  maintenance  of  the  gold  production  at 
approximately  the  same  figures. 

Colorado  produced  11,229,776  line  ounces  of  silver,  a  decreavse  of 
987,054  fine  ounces.  The  principal  reason  for  this  lessened  yield  is 
to  be  found  in  the  closing  of  several  mines  toward  the  end  of  1907. 
The  smelting  ores  of  Lake  County  (Loadville)  led,  as  usual,  in  the 
output  of  silver  and  produced  in  1907  4,154,913  oimces,  an  increase 
of  aoout  250,000  ounces  over  1906.  Pitkin  County  (Aspen)  reported 
1,719,446  ounces,  a  decrease  of  over  400,000  ounces  as  compared  witli 
1906.  Mineral  County  (Creede)  produced  870,456  ounces,  a  decrease 
of  about  250,000  ounces.  The  three  districts  of  Leadville,  Aspen, 
and  Creede  yielded  together  6,744,815  ounces.  The  San  Juan 
country  gave  a  total  of  3,233,535  fine  ounces,  to  which  wSan  Miguel 
County  (Telluride)  contributed  1,438,299  ounces  and  San  Juan 
County  (Silverton)  1,175,176  ounces.  The  Gilpin  group  of  counties 
reported  751,191  ounces,  of  which  518,364  came  from  Clear  Creek 
County.  Ores  classed  as  siliceous,  which  include  a  considerable  part 
of  the  Leadville  ores,  gave  7,409,999  ounces,  or  00  per  cent  of  tlie 
output  of  the  State.  The  lead  ores  proper  yielded  2,357,981  ounces. 
A  further  decrease  in  the  production  of  silver  is  probable  in  1908. 

Idaho, — The  mines  of  Idaho  yielded  81,255,911  in  gold,  an  incretuse 
of  $106,811.  The  bulk  of 'the  gold  came  from  tlie  sihceous  ores  of 
Owyhee  Coimty  (Silver  City)  and  amounted  to  §355,919.  Boise 
County  came  next  with  a  production  of  $235,276,  derived  in  large 
part  from  the  placers  of  the  Idaho  Basin.  Custer  County  produced 
$175,869.  The  placers  of  the  State  yiekled  8353,481 ,  a  slight  increase 
over  1906.  Siliceous  ores  predominate  in  the  gold-producing  counties. 
Only  a  small  quantity  of  gold  was  obtained  from  copper  ores.  About 
$72,000  in  gold  were  obtained  from  dredging. 

Of  silver  8,415,451  ounces  were  produced,  a  decrease  of  603,384 
ounces:  of  this  total,  7,266,862  ounces  came  from  lead  ores  of  the 
CoBur  d'Alene  district,  which  is  a  small  decrease  as  compared  with 
1906.  Owyhee  County  added  793,942  ounces  from  siliceous  ores  of 
Silver  City,  and  Blaine  County  (Wood  River  district)  170,367  ounces 
from  lead  ores. 

Michigan. — The  mines  of  Michigan  yielded  299,764  ounces  of 
silver,  an  increase  of  77,542  ounces  as  compared  with  the  output  of 
1906.  This  silver  was  produced  by  10  companies  operating  c()j)j)er 
mines  and  was  chiefly  derived  from  electrolytic  refining  of  Lake 
copper.  A  small  part  of  the  output  came,  however,  from  '*  pickings' ' 
or  metallic  liunps  saved  in  the  stamp  batteries.  Amygdaloid  ores 
contributed  about  95  per  cent  of  the  proihiction,  the  remainder  com- 
ing from  the  conglomerate  ores.  The  yield  per  ton  of  ore  averaged 
0-03  ounce  of  silver  and  from  1  to  2  per  cent  of  copper. 

Missouri. — A  small  quantity  of  silver  is  annually  recovered  from 
the  lead  of  southeastern  Missouri.  The  silver  content  is  only  from 
1  ounce  to  1}  oimces  per  ton  of  lead.  In  1907  25,692  ounces  were 
obtained. 

McmUina. — ^The  gold  production  of  Montana  in  1907  amounted  to 
$3,286,212,  a  decrease  of  $1,182,802  from  the  output  of  1900.  This 
decrease  was  hugely  due  to  the  suspension  of  operations  of  many 
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mines  at  Butte,  as  well  as  to  the  reduced  yield  of  the  cyanidmg  ores 
m  Fergus  County.  Gains  in  other  counties  offset  a  part  of  this  loss. 
A  totalof  about  $349,000  was  recovered  froni  placers,  against  $522,000 
in  1906.  Most  of  the  loss  was  experienced  in  Madison  County  (Alder 
Gulch).  Silverbow  County  (Butte)  still  leads  with  an  output  of 
$710,500  in  gold.  The  output  from  Fergus  County  is  diminished, 
but  still  amounts  to  $647,000  from  deep  mines  and  placers.  The 
output  for  1908  is  not  likely  greatly  to  exceed  that  of  1907. 

Tlic  produ<!tion  of  silver  was  9,317,605  ounces,  a  decrease  of 
2,663,100  ounces  from  1906.  This  decrease  was  almost  entirely  due 
to  the  curtailing  of  the  copper  production  of  Butte.  The  production 
of  Silverbow  County  (butte)  was  7,516,659  ounces.  Jefferson 
County  added  775,159  ounces,  chiefly  from  silver-lead  ores.  The 
output  of  Granite  County  was  somewhat  larger  than  in  1906  and 
amounted  to  456,096  ounces.  No  increase  in  the  production  of  the 
State  is  to  bo  expected  in  1908. 

Nevada.— NvtViulB,  mines  yielded  $12,099,455  in  gold,  an  increase 
of  $1  ,()2S,751  over  1900.  The  larger  part  of  this  was  derived  from  the 
Goldlield  district,  the  amount  being  $8,408,396,  or  70  per  cent  of  the 
total.  This  was  obtained  from  101,136  short  tons  of  ore.  The 
Tonopah  <listrict  produced  $1,183,628,  a  decrease  of  a  little  over 
$10(),()()()  from  1906.  This  was  obtained  from  214,608  tons  of  ore. 
A  little  over  $1(),()()(),000  in  gold  was  produced  in  Esmeralda  and  Nye 
counties,  which  contain  these  two  districts.  Lincoln  County  was  third, 
with  an  out  put  of  $929,775,  largely  from  the  Delamar  district.  The 
(Jomstock  mines  contributed  about  $250,000.  The  output  of  Eureka 
and  Lander  counties  wjis  ccmsiderably  increased.  The  Slate  suffered 
from  scarcity'  of  labor  in  the  first  part  of  the  year,  and  during  the  last 
three  nionths  many  mines  were  closed  down.  The  year  is  marked  by 
the  b(»i:inning  of  milling  operaticms  on  a  large  scale  both  at  Goldfield 
and  at  Tonopah. 

It.  remiiins  to  explain  in  a  few  words  the  difi'erences  between  the 
statements  of  tlu^  mint  report  and  of  the  mines  report  in  case  of 
Nevada  gold.  In  I9()t)  the  mint  report  had  $9,278,600  and  the  mines 
report  $10,170,701.  The  ligiires  of  (he  mines  production  were  too 
large  for  \Wi\  bv  th«»  sum  of  $1,730,000,  the  contents  of  a  shipment 
of  ore  thill  had  not  iictuHllv  been  made  imtil  January.  The  correct 
amount  slumhl,  then»fore,  have  been  $S, 740, 704,  representing  the 
out i)uti»r  the  mines  in  I90ti.  In  1 907  the  mint  report  has  $15,411,000, 
anci  the  iniiifs  n'port  SI:*. 099, !."»."):  to  the  latter  should,  therefore,  be 
aclded  $!,7.'U).000  as  an  amount  erroneously  credited  to  1906,  and, 
inon»over.  not  Iivsn  than  SI. 000. 000  from  "high  grade,*'  or  stolen  ore, 
whiehi  MS  aMMMti»d  in  tin*  miuivs  n^port  for  1906  was  taken  from  the 
Goldlielfl  mihe^•.  and  w hi«'h  fonnd  its  way  to  mints,  assay  ofhces, 
and  reliniMieM  duiiuir  l'.»OV  Thesi^  corrections  would  give  a  total 
of  |14,H*-!\),I.Nn,  w  hull  ilosi'U  roni»spoi\ds  with  the  tigures  of  the  mint 
n^porl.  i  hi*  f'«dd  pitidih iiou  of  \f'\  ada  will  probably  l>e  maintained 
for  lOtW  III    li^iUie?!  .-^itudai    to  f  Iiono  of   P.HC. 

Thi^»»Hvor  output  \\«-»  I  os.i.tio.i  tin«*  ounces,  an  increase  of  312,992 
OQIW^i  Ti)  lliit>  uuinuul  Tonooah  rt»ulribiued  *>.:>70.S91  ounces,  a 
incstN^  i^f  iT.)Vi(t>if  otiuir:^  luo  otiipnt  was  doriveii  fi*om  214,608 
tOM  M  <^f^     rhuitjull   toiihtx    waN    no\i    u\    rank,   with   655,500 

OIII\nM   <4^4^lVv   ttblaUiiil    liohi   the    I'auxtew    and   Wonder  districts. 

ThftOtftlimOtV  MUUi^  it^  :^toii'\  rounf  \  \  tolded  appivximately  163,000 
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ounces.  The  State  of  Nevada  is  likely  to  produce  somewhat  more 
silver  in  1908  than  in  1907.  A  difference  exists  here,  too,  in  the  figures 
of  the  mint  report  and  of  the  mines  report.  The  former  gives  for 
1907,  8,280,500  oimces  of  silver  for  Nevada,  while  the  mines  report 
only  has  7,083,603  ounces,  an  excess  of  the  mint  rept)rt  of  approxi- 
matelv  1,200,000  ounces.  This  is  probably  accounted  for  oy  the 
fact  that  many  smelters  were  well  stocked  with  Nevada  ores  at  the 
end  of  1907.  and  kept  running  for  a  considerable  time  after  the  mines 
had  been  temporanly  closed. 

New  Mexico. — The  gold  produced  by  the  New  Mexico  mines  was 
valued  at  $329,982,  an  increase  of  $36,963.  Grant  Countv  led  as 
usual,  owing  to  the  gold  produced  at  the  mines  of  Pinos  Altos,  but 
the  county  is  now  closely^  followed  by  Socorro,  the  mines  in  the 
MogoUon  having  largely  increased  their  vield.  No  other  county 
reached  a  production  of  $100,000,  Lincoln  County  reporting  the 
highest  production,  $41,417.  The  total  placer  production  was  only 
about  $20,000.  Most  of  this  came  from  Colfax  Countv,  the  pro- 
duction of  which  has,  however,  greatly  decreased  in  the  last  few 
years.  The  siliceous  ores  yielded  about  $240,000,  the  copper  ores 
approximately  $46,000. 

The  production  of  silver  amoimted  to  705^544  fine  ounces,  an  in- 
crease of  214,417  ounces.  The  leading  counties  were  Socorro,  Grant, 
and  Dona  Ana.  The  mines  of  the  MogoUon  district  nearly  doubled 
their  production.  The  greatly  increased  production  of  copper  had 
little  mfluence  on  the  yield  of  silver.  From  siliceous  ores  542,252 
ounces  were  obtained,  chiefly  from  Socorro  and  Grant  counties. 
From  the  ptoduction  of  copper  ores  115,323  ounces  were  obtained, 
to  which  tjrant,  Santa  Fe,  and  Socorro  contributed  the  largest 
portion. 

New  Hampshire. — ^A  small  production  of  silver  was  reported  from 
lead  ores  nuned  in  New  Hampshire. 

Oregon. — The  production  of  gold  in  Oregon  amounted  to  $1,129,261, 
a  decrease  of  $237,639.  Of  this  amount  $396,478  came  from  south- 
western Oregon,  and  $732,783  from  the  districts  in  the  northeastern 
part  of  the  State.  The  total  yield  of  the  placers  was  $331,406.  To 
this  amount  the  southwestern  placers  contributed  $239,942  and 
those  of  the  northeastern  district  $91,464.  Compared  with  the  pro- 
duction of  1906  the  southwestern  placers  showed  a  decrease  of  over 
one-third,  while  the  placer  production  in  the  northeast  nearly 
doubled.  Baker  County  was  the  largest  producer  of  gold  from 
siliceous  ores;  Josephine  Cotmty  had  the  largest  output  of  placer  gold. 

The  yield  of  silver  was  small  in  1907,  as  usual,  and  amounted  to 
86,718  fine  ounces.  To  this  Baker  County  contributed  69,589 
otinces. 

South  Ddkota. — ^The  mines  of  the  Black  Hills  decreased  their 
output  by  $2,703,280,  the  amount  produced  being  $4,138,189.  The 
year  was  an  unfortunate  one  for  the  mining  interests  o\\nng  to  a 
disastrous  mine  fire  at  the  Homestake  property  and  to  strikes  at 
other  mines  in  the  beginning  of  1907.  The  larger  part  of  the  decrease 
was  due  to  the  interruption  of  work  at  the  Ilomestake  mine.  No 
smelter  was  in  operation  in  the  Black  Hills  in  1907.  The  350-ton 
cyanide  plant  of  the  Mogul  mine  was  remodeled.  A  large  increase  in 
production  is  probable  for  1908. 

The  total  production  of  silver  was  93,895  fine  ounces. 
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Southern  Appalachian  States. — Alabama,  Georgia,  North  Carolina, 
South  Carolina,  Tennessee,  and  Virginia  yielded  $239,861  in  gold,  an 
increase  of  $3,130  over  the  output  of  1906.  A  moderate  increase  of 
production  was  reported  in  Alabama,  Georgia,  and  North  Carolina. 
The  greatest  output  of  $82,193  came  from  North  Carolina;  this  was 
followed  by  Georgia,  with  $64,808;  South  CaroUna,  with  $54,765;  and 
Alabama,  with  $25,982.  As  usual  siliceous  ores  yielded  the  greatest 
amount,  principally  from  the  lola  mine  in  North  Carolina,  the  Haile 
mine  in  South  Carolina,  and  the  Ilillabee  mine  in  Alabama.  The 
total  outi)ut  of  placer  gold  was  about  $33,000. 

Of  silver  81,257  ounces  were  produced,  a  decrease  of  643  ounces. 
The  only  States  which  have  an  important  output  of  silver  are  Ten- 
nessee, with  58,352  ounces,  and  North  Carolina,  with  21,667  ounces. 
Almost  the  whole  output  of  silver  is  derived  from  copper  ores. 

Texas. — Texas  prodViced  only  a  nominal  amount  of  gold. 

The  yisld  of  silver  was  303,688  ounces,  representing  a  small 
increase  compared  with  1906.  The  metal  is  chiefly  derived  from 
siliceous  oxidized  ores  of  the  Shafter  mine  in  Presidio  County. 

Utah. — Utah  mines  reported  $5,121,646,  a  decrease  of  $96,740 
from  1906.  As  in  1906,  the  Bingham  and  Tintic  districts,  which 
nearly  correspond  to  Juab  and  Salt  Lake  counties,  were  the  most 
proniinent  producers  of  gold  from  smelting  ores,  yielding,  besides, 
silver,  copper,  and  lead.  The  Tintic  ores  contributed  46  per  cent  to 
the  gold  ])ro(luction  of  the  State.  The  Bingham  ores  yielded  30.5 
per  cent  of  the  total,  and  the  cyanidin^  ores  of  the  Mercur  district 
10.85  i)er  cent.  Thus,  these  three  districts  gave  87  per  cent  of  the 
gold  prochiction  of  the  State.  Bingham  yielded  $1,565,483  and 
Tintic  $2,337,270  in  gold.  As  compared  with  1906  the  production 
in  Bingliam  district  showed  a  slight  decrease,  while  that  of  Tintic 
increased  by  8412,204.  The  gold  mills  of  Tooele  County  yielded 
$555,915;  the  yield  from  the  later  source  has  decreased  slowly  since 
1903.  A  small  amount  of  placer  gold  was  derived  from  the  bars  of 
the  Grand  and  San  Juan  rivers.  The  production  for  1908  will 
probably  about  equal  that  of  1907. 

Of  silver  10,990,076  ounces  were  reported,  a  decrease  of  560,558 
ounces.  Utah  is  now  second  in  rank  among  the  silver-producing 
States.  It  is  only  exceeded  by  Colorado,  which  yielded  11,229,776 
ounces.  The  bulk  of  the  silver  was  derived  from  the  lead-copper 
ores  of  Tintic,  from  the  ores  of  Bingham,  and  from  the  lead  ores  of 
Park  (^ity  Tintic  produced  4,949,032  ounces,  Park  City  2,794,552 
ounces,  and  IMngham  1,786,580  ounces.  The  combined  production 
of  these  three  districts  was  9,530,104  ounces.  All  three  districts 
decreased  their  output  of  silver  very  decidedly.  The  greatest  de- 
crease of  000,787  ounces  took  place  in  the  Park  City  district. 

Virmont. — As  in  1906  Vermont  contributed  a  small  output  of 
silver  derived  from  the  copper  mines  in  Orange  County. 

Wiii^hington. — The  mines  of  this  State  reported  8259,074  in  gold. 
an  increase  of  $37,420  as  compared  with  1906.  The  main  part  or 
the  production  was  divided  between  the  Pierre  Lake  district  in 
Stevens  County,  and  the  Monte  Cristo  mines  in  Snohomish  County. 
There  was  little  activity  shown  in  the  KepubHc  district  and  in  the 
Mount  Baker  mines,  both  very  productive  m  former  years.  Stevens 
County  led  with  a  j)roduction  of  about  $149,000.     The  output  of 
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placer  gold  was  $21,860,  chiefly  derived  from  Whatcom  and  Kittitas 
counties.  Only  a  small  amount  of  gold  was  produced  from  lead  and 
copper  ores. 

As  to  silver,  the  production  was  insignificant,  amounting  only  to 
55,359  ounces.  The  largest  part  of  this  was  derived  from  Snoho- 
mish County. 

Wyoming. — The  production  of  gold  from  Wyoming  amounted  only 
to  $9,344,  an  increase  of  $2,823  compared  with  1906.  Most  of  this 
gold  is  derived  from  copper  ores  of  the  Encampment  district.  Only 
a  small  quantity  comes  from  placers  and  siliceous  ores. 

Philippine  Islands, — Although  gold  mining  has  been  carried  on 
in  the  PTiilippine  Islands  for  several  hundred  years,  exact  records 
of  production  nave  not  been  kept.  The  aggregate  value  was  undoubt- 
edly great.  Since  the  American  occupation  of  the  islands  there  has 
been  much  prospecting  and  considerable  development  of  {^old  and 
copper  deposits,  principally  of  the  former,  but  tne  production  until 
1907  was  chiefly  confined  to  placer  wasliing  and  gopher  mining  for 
gold  in  the  hands  of  the  non-Christian  tribes  of  the  hills.  This 
production  by  the  natives  of  the  islands  probably  averaged  about 
1,500  fine  ounces  of  gold,  valued  at  about  831,000,  each  year  (hiring 
the  nine  years  ending  with  1907.  The  total  production  by  Americans 
and  Europeans  from  1898  to  1906,  inclusive,  probably  did  not  exceed 
600  fine  ounces,  about  $12,400  in  value.  Preparations  that  ha<l  been 
in  the  making  for  several  years  by  American  miners  began  to  bear 
their  first  real  fruits  in  1907,  however,  and  for  that  year  the  Division 
of  Mines  of  the  Bureau  of  Science,  at  Manila,  have  published  some 
statistics,  from  which  the  following  figures  are  taken. 

The  total  production  of  gold  in  the  Philij)pine  Tshmds  for  1907  is 

gVen  by  the  Division  of  Mines  as  4,540  crude  oimces.^  At  the  average 
leness  of  0.850  this  would  represent  3,859  fine  ounces,  valued  at 
$79,773.  The  production  of  silver  is  given  as  83  fine  ounces,"  vahied 
at  S55.  The  total  value  of  production  of  precious  metals  in  the  Phil- 
ippines would,  therefore,  amount  to  $79,828. 

Although  occurrences  of  gold  are  known  in  many  islands  of  the 
group,  the  production  of  1907  is  to  be  credited  to  b\it  two  of  them, 
Luzon  and  Masbate.  In  the  former  are  two  producing  provinces, 
Benguet,  in  the  northern  part,  and  Ambos  Camarines,  in  the  south- 
eastern part,  on  the  Pacific  coast.  Masbate  Ishind,  to  the  southwest 
of  Luzon,  forms  a  portion  of  the  province  of  Sorsogon. 

For  centuries  the  Igorots  of  Lepanto  and  Benguet  have  been  mining 
gold,  washing  it  from  the  streams  or  recovering  it  by  im])oun(ling 
water  in  the  hills  and  releasing  it  in  floods  over  decomposed  surface 
material,  in  this  way  securing  additional  auriferous  gravel,  and  at 
the  same  time  exposmg  the  rich  and  narrow  veins  which  they  worked 
to  limited  depths  imderground.  The  rich  vein  material  thus'obtained 
contained  free  gold  which  was  recovered  after  the  ore  was  crushed 
in  crude  stone  mortars  and  washed  by  hand.  The  Igorots  and  hiter 
the  Spaniards  worked  also  quite  extensively  the  copper  ores  at 
Mancayan,  in  southern  Ijepanto,  near  the  northern  boun<hirv  of 
Benguet.     For  a  number  of  years  considerable  cjuantities  of  co[)pcr 

a  The  Iflneral  Retonrces  of  tho  Philippine  Isluiids,  with  :i  stntfiiifMit  of  tiic  i)ruilii(-ti(jii  of  ooiiiincriiiil 
mtiwral  products  darlog  the  year  1907.  Issued  by  Warrcn  D.  Smith,  Division  of  Mint's,  idirt^aii  of  S^dotu-c, 
Jfanila,  1908. 
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were  recovered,  which,  however,  did  not  add  to  the  output  of  precious 
metals,  although  the  ores,  which  are  mixed  sulphides,  arsenides,  and 
antimonides,  sometimes  carry  as  much  as  $5  to  the  ton  in  gold, 
particularly  in  the  pyrite.  Since  the  American  occupation  produc- 
tion of  gold  by  the  Igorots  has  continued.  In  1907, 2  triple-discharge 
Hendy  stamp  mills,  with  cyanide  equipment,  on  the  claims  of  the 
Ben^et  Consohdated  Mining  Company,  near  Baguio,  began  pro- 
duction from  siliceous  ores.  In^  the  Camarines,^  pa^icmarly  at 
Paracale  and  Mambulao,  Eiuropean  interests  at  one  time  did  extensive 
imderCTound  work  and  erected  modem  mills.  Their  work  was  inter- 
rupted by  the  native  insurrection  of  1896  and  has  only  been  resumed 
in  a  small  way  by  American  miners  in  the  last  few  years.  The  ores 
are  partly  sulphides  and  partly  oxidized  siliceous  ores.  There  has 
been  no  production  from  the  mines  in  the  last  twelve  years.  Ante- 
dating the  Spanish  conquest  of  the  islands,  the  natives  of  the  Camar- 
rines  workea  the  placers  of  these  districts  and  have  ever  since  made 
an  annual  production,  which  was  of  considerable  importance  in  the 
early  years.  This  led  to  investigations  by  representatives  of  American 
and  New  Zealand  capital,  and  in  1907  a  New  Zealand  dredge  was 
installed,  which  has  since  been  working  with  most-  promising  results, 
contributing  largely  to  the  output  for  1907.  In  the  northern  part 
of  Masbate,  at  Aroroy,  are  many  old  abandoned  gold  mines  or^the 
Spanish  regime,  or  of  earlier  times,  and  these  have  been  actively 
prospected  and  partly  worked  by  American  miners.  The  ores  are 
siliceous  and  oxidized  to  water  level,  where  they  give  way  to  gold- 
bearing  pyrite.  Several  stamp  mills  were  erected  by  Americans, 
and  one  oi  them  was  nm  for  several  months  in  treating  an  old  dump 
carrying  good  values  in  free  gold.  Examination  of  tne  streams  of 
this  district  led  to  the  installation  of  2  modern  American  dred^, 
one  of  which  has  since  shut  down.  The  total  production  to  date 
from  Masbate  in  the  last  ten  years  has  been  small. 

Considerable  gold  is  mined  by  natives  in  Mindanao  in  placer 
workings  each  year,  but  reliable  estimates  of  the  output  are  not 
available. 

Silver  ores  occur  rarely  in  the  PhiUppines,  the  one  notable  occur- 
rence having  been  foimd  in  northern  Benguet,  near  the  Lepanto 
line.  This  is  in  part  native  silver,  but  the  deposit  has  not  been 
developed.  Lead  ores,  carrying  silver,  occur  in  the  islands  of  Cebu  and 
Marinauque,  but  they  have  not  oeen  developed  up  to  the  present  time. 

NUMBER  OP  MINES,  ORE  PRODUCTION,  AND  AVERAGE  VALUES. 

The  following  table  indicates  the  number  of  producing  mines  in 
1907,  divided  into  placer  mines  and  deep  mines.  In  the  former  mines 
values,  generally  in  gold,  are  extracted  from  gravels  or  sands;  the 
"deep  mines'*  work  deposits  in  solid  rock  which  have  not  been  disin- 
tegrated and  sorted  by  erosion.  The  total  number  of  mines  is  of 
course  much  larger  than  the  figures  given,  because  many  properties  for 
various  reasons  are  idle  or  are  being  developed  without  having  yet 
attained  a  producing  staee. 

It  is  perhaps  a  little  difficult,  especially  in  the  case  of  placers,  to 
define  what  constitutes  a  mine.  In  some  places  a  fairly  large  aggre- 
gate output  is  obtained,  usually  through  traders  and  storekeepers, 
from  transient  or  intermittent  work  of  wandering  miners  which  can 
not  be  credited  to  separate  properties. 
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Number  of  producing 

mines  in  1907  by  States  and  Territories.t^ 

State  or  Territory. 

1        State  or  Territory. 

1 

Number  of  mines. 

'  Placer. 

! 

Deep. 

Total. 

Placer. 

Deep. 

Total. 

Alabama.  Georgia,  and 

Maryland 

aimv;!. 

1 

27 

1,250 

44 

618 

51 

214 

13 
26 
393 
443 
501 
145 
21 

40 

1,276 

437 

1,061 

642 

350 

21 

436 

229 

1 

1 

127 

i  North  Carolina 

26 

141 

5 

6 

17 

65 

1 

30 

4 

4 

165 

3 

6 

39 

11 

43 

1  Oregon 

206 

'  South  Carolina 

6 

Ariiona                    ... 

South  Dalcota 

36 

Califbrnla 

Tennessee 

4 

Colorado    . 

TftT^W    .  .              .                          .      . 

4 

Idabo  .  ,   

Utah 

14 

179 

ykhlgan    . 

Vermont 

3 

Montiiia. , 

r""'i3i' 

305 

Virginia 

1 

14 
8 

Nevada         

:            13 

216 

1 

1 

104 

Wnshingtnn , , 

53 

New  TTaipmhire 

Wyoming 

19 

New  Jersey 

Total 

New  Mexico.".*.""!".!!!!". 

23 

1 

2.586 

2,604 

5,190 

animols,  Kentucky,  Missouri,  Philippines,  and  Porto  Rico  not  hicluded. 

The  table  shows  the  number  of  gold  and  silver  producing  mines  in 
the  United  States.  In  the  States  of  the  Rockv  Mountain  region  and 
the  Pacific  slope  practically  every  mine  proclucing  lead,  copper,  or 
zinc  also  yields  the  precious  metals.  The  table,  therefore,  actually 
records  the  number  of  producers  of  gold,  silver,  copper,  lead,  and 
zinc  in  these  Cordilleran  States.  It  also  records  the  gold  and  silver 
producing  mines  in  Michigan  and  in  the  Eastern  States.  It  has  not 
Seen  possible  to  trace  the  production  of  Illinois,  Kentucky,  and  Mis- 
souri to  individual  mines. 

Compared  with  the  corresponding  table  for  1906  notable  additions 
are  found.  The  placer  mines  operated  in  1907  are  2,586  in  number, 
against  2,316  in  1906.  The  deep  mines  number  2,604  in  1907,  against 
2,1 14  in  1906.  In  Alaska  150  more  placer  mines  were  worked  in  1907 
than  in  1906.  In  this  Territory  it  nas  proved  difficult  to  record  all 
the  small  operations  and  the  number  is  therefore,  in  part,  an  estimate. 
The  number  of  deep  mines  which  yielded  production  in  Arizona  more 
than  doubled  in  1907.  Notable  additions  are  also  recorded  to  the 
producing  deep  mines  in  California  and  Colorado,  as  well  as  to  the 
placers  and  deep  mines  in  Idaho  and  Montana.  The  producing  deep 
mines  in  Nevad^  increased  from  143  to  216.  In  Oregon  the  number 
of  placer  mines  and  deep  mines  decreased.  Thirty-nine  deep  mines 
were  added  to  the  producing  list  in  Utah.  In  total  number  of  mines 
Alaska  ranks  first,  with  1,276,  followed  by  California  w4th  1,061,  Col- 
orado with  642.  Arizona  with  437,  and  Montana  with  436.  Idaho  has 
359  mines,  while  Utah  and  South  Dakota,  which  both  stand  higher  in 
production  than  Idaho,  have  only  179  and  36  mines,  respectively. 

The  best  guide  to  the  development  of  deep  mines  is,  however,  found 
in  the  record  of  tonnage  of  ores  mined,  which  is  given  in  a  subsequent 
table. 

A  proper  classification  of  the  western  ores  is  very  difficult  on  account 
of  tneir  complex  nature  and  the  transitions  between  the  various 
classes,  however  they  may  be  defined.  The  classification  in  the  fol- 
lowing table  is  based  on  the  quality  of  the  ore  as  mined.  The  ores  are 
divided  into  dry  or  siliceous  ores,  which  comprise  the  gold  and  silver 
opes  proper;  further  into  copper  ores,  lead  ores,  zinc  ores,  copper- 
lead-zmc  ores,  and  lead-zinc  ores.  It  is  not  possible  to  divide  the 
drjr  or  siliceoiis  ores  into  gold  ores  and  silver  ore.s,  for  the  two  metals 
are  present  in  them  in  all  proportions.    However,  the  silver  ores 
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rninod  exclusively  for  silver  form  a  very  small  class  and  less  than 
100,000  tons  of  them  were  mined.  Under  copper  ores  are  classed 
those  which  contain  2^  per  cent  or  more  of  copperj  as  well  as  those 
which  contain  less  than  this  amount,  providea  their  principal  value 
is  in  copper.  The  Lake  Superior  ores  contain,  for  instance,  only  from 
1  to  2  ])cr  cent  of  copper,  and  from  the  Bingham  porphyry  ores  less 
tluiri  2  per  cent  is  also  recovered.  The  lead  ores  are  those  which  con- 
tiiiri  over  4i  ])er  cent  of  lead,  irrespective  of  their  tenor  in  precious 
mctuLs.  Special  divisions  of  mixed  ores  have  been  established.  A 
c/ifri|i}trulivel3'  small  amount  of  zinc  is  mined  as  zinc  ores,  and  these 
corjtuiri  ut  l(»ast  25  per  cent  of  that  metal.  Most  of  the  argentiferous 
zinc  ores  of  the  Ilocky  Mountain  States  are  mined  as  lea!a-zinc  ores 
anH  un*  subsequentl}^  concentrated. 

Orr  produxttUm  in  short  inns  and  average  extraction  value  of  gold  and  silver  perUm  in 
1U07,  by  States  and  Territories. « 


i^\  :iUu IT 'Vt-rrlUtry. 

Dry  or  siliceous 
ores. 

Copper  ores. 

Lead  ores. 

Zinc  ores. 

Qiiantlly.  jValuc. 

Quantity. 

Value. 

Quantity. 

Value. 

QuanUty. 

Value. 

.\l:i».;iiiia,  (itiiTiiiix,  and  Mury- 
I.iri'l  

I4.8S7  :'  S4..'« 

10,740 

98.927 

3,191.125 

339, 152 

22,619 

i:«,  327 

9.892.214 

3.719.600 

11.100 

104.849 

11.261 

7,060 

10.27 
1.30 

.56 
2.20 
12.24 
a49 

.02 
1.43 
6.65 

.75 
1.64 
2.23 

Aliiskii 

i.2(«.g:« 

;i')7.()()5 

i,7rM.r>49 

1.691,646 
93.2:« 

2.30 
6.47 
6.75 
14.49 

laoo 

Arizoini.. 

17,364 

7,8S2 

310,600 

1,382,399 

16.73 
6.83 
7.72 
3L30 

31 

020.32 

('jiliforrii.'i 

''oi  jr.'t'io. . 

17,748 
82 

2.63 

Irlulio 

.00 

Miflilraii 

Moriliiri.'i 

386.240 
4(i,  4fifi 

8.24 
25.00 

14,301 
87,337 
6,873 

24.40 
0.86 
7.44 

N«!\:i'l!i 

'\o.\s  Mexico, ...          .... 

405 

1.17 
.00 

N'»riM  Cn'olliiii 

K,421       ^09 

On;/firi .   ... 

i(w.r»;« 
m,  19H 

1,471,156 

8.08 
1.49 
2.85 

Sfiiirii  <':iroliii;i 

.......... 

><njlli  I):tkot.H 

■ : 

|V|Ml<S>-<' 

558,487 

.07 

'Ifx: 

19.015 
2«(),50l 

10.22 
;i.36 

Iliifi 

1,793,084 
12, 333 
25.044 
14,601 
26,071 

3.09 
.31 
.002 

1.13 
.27 

575.880 

10.02 

12,251 

1.78 

\'«Trii«iiil 

Vlr;'liii:i  !ui«l  New  Ifiiiiipsliini. 

1.128 

27.f)27 

(iO 

S.()S().ri()l 

7.;« 

9.13 
11.70 

665 
2.095 

.44 

2.27 

\V:r:hlii|.'1oM 

Wvoiiilnjr 

Tf;f;il 

8.27  ;20.034.684 

.74 

2,354,426 

5.81 

34,890 

SlIT 

.Stall'  cir  'I'rrrllorv. 

Co[)|)or-Ioa(l  and  cop- 
jxT-lead-zlnc  orp,s. 

Lcnd-zliic 
Quantity.    1 

ores. 

Total  and  average. 

(iuiintity. 

Value. 

Value. 

Quantity. 

Value. 

A  III  I  una.  <''t't)TyM,  JUi'i  Msirv 
laiifl \.. 

1 

25,627 
1,308,566 
3,5671133 
2.054.653 
2.383,128 
1.600,860 
0.802,214 
615,441 

723,581 

210,002 

10.682 

110.008 

36,108 

1,471,156 

668,487 

10,615 

2,660,606 

B^ 
26,837 

44,413 

26,137 

02.06 
2.22 

Ahiskii 

1 

Ari7.ona 

l.r>()s 

40 
7.S41 

«o.ss 

9.90 
11.72 

LIO 

CiilifonilH 

Colonulo 

M.iho 



78,814 

$3.55 
2.42 
1.82 

&17 

11.81 

&82 

.02 

MlrhUMH 

.Mhs<nirl 

•Motilana 

.n.077 

i't.m 

01,5.441 

.48 

2.10 

Nc.\a<la 

17. 12 

11.21'4 
2.  :i79 

2.09 
.67 

23.10 
&63 
4.40 
7.71 

.Norlli  Carolina 

1 

()n'>j(m    

1 

South  CanMiia 

1 

1.40 

2.85 

.07 

SimiMj  Dakohj                                                          1 ■ 

Ti'iiiii'ssi'i' '  

ToTas 

10.22 

riali 

Vnnnont 

•2,\rJ)  i       i;i.  4s 

.'i.OOO  1 

2.89 

4.63 
.21 

Virginia  and  .\f>\v  IIanipsiiirf>. 

.S2 

Wjiflilnnton 

&16 

Wvoiiiinp 

j 

20 



Total 

71.781 

10.  46 

1.048.502  1 

.97 

31,624,043 

S.OB 

alllinoi.s.  Kentucky.  Fbilipplnrs.  and  Torto  Klco  not  included  in  above 
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In  hUj  31,624,943  short  tons  of  ores  containing  gold  and  silver  were 
mined  and  sent  to  reduction  establishments.  This  can  not  be  directly 
compared  with  the  corresponding  table  for  1906,  because  that  did  not 
contain  the  slightly  argentiferous  ores  of  Michigan  and  Missouri, 
which  amount  to  a  total  of  10.500,000  tons  in  round  figures.  Sub- 
tracting this  from  the  total,  we  nave  left  about  21,100,000  tons,  which 
indicate  a  decrease  compared  to  the  corresponding  figures  of  1906  of 
2,100^000  tons  in  round  numbers.  A  decrease  of  about  500,000  tons 
in  fflhceous  gold  ores  is  noted  from  California.  The  decrease  in  Colo- 
rado amounts  to  about  250,000  tons  and  is  due  to  a  falling  off  in  the 
mining  of  lead-zinc  ores  and  siliceous  ores.  The  tonnage  of  Idaho 
remains  about  the  same.  In  Montana  the  decrease  in  copper  ores  is 
very  great  and  amounts  to  about  1,250,000  tons.  This,  of  course, 
represents  the  results  of  the  temporary  suspension  of  the  work  at 
Butte.  The  tonnage  of  Nevada  siliceous  ores  was  increased  by  over 
200,000  tons,  representing  the  beginning  of  milling  operations  on  a 
lai^  scale  at  Tonopah  and  Goldfield.  The  output  of  South  Dakota 
was  1^471,156  tons,  a  decrease  of  300,000  tons.  Besides  Nevada, 
Utah  IS  the  only  one  of  the  important  States  which  has  increased  its 
tonnage  heavily.  In  1907  its  tonnage  was  2,669,696,  an  increase  of 
over  300,000  tons,  largely  due  to  the  beginning  of  the  mining  of 
porphyry  ores  on  a  large  scale  at  Bingham.  A  somewhat  increased 
tonnage  is  probable  for  1908.  The  Ely  plants  in  Nevada  will  add 
largely  to  the  tonnage  of  1908.  Their  capacity  is  4,000  tons  per 
day.  In  tonnage  the  important  States  unci  Territories  now  rank  as 
follows:  Michigan,  Montana,  Arizona,  Utah,  Colorado,  California, 
Idaho,  South  Dakota,  and  Alaska. 

The  division  of  the  tonnage  shows  that  the  copper  ores  and  the 
siliceous  ores  are  most  important  with,  respectively,  about  10,100,000 
and  8,100,000  tons  (Michigan  excluded).  Compared  with  the  figures 
of  1906,  this  shows  a  decrease  of  about  400,000  tons  of  copper  ore  and 
of  nearly  1,200,000  tons  of  dry  or  siliceous  ores.  The  lead  ores  also 
suffered  a  considerable  loss  in  tonnage,  amountinf^  in  all  to  nearly 
500,000  tons.  In  1907  2,354,426  tons  of  ffold  and  silver-bearing  lead 
ore  were  mined.  The  zinc  ores  whic-h  contain  gold  and  silver 
amounted  to  only  34,859  tons,  against  68,296  tons  in  1906.  A  large 
portion  of  the  tonnage  from  Tintic,  Utah,  has  in  the  past  been  classified 
as  copper-lead  ore,  out  this  year  it  has  been  found  possible  to  class 
these  either  as  copper  ores  or  as  lead  ores. 

The  greatest  average  extracted  values  in  gold  and  silver  are  shown 
by  the  siliceous  ores,  $8.27  per  ton.  They  varv  from  $25  per  ton  in 
Kevada,  S14.49  per  ton  in  Cfolorado,  $13.60  in  Idaho,  to  lower  figures 
like  $6.47  in  Arizona,  $5.75  in  California,  $2.85  in  South  Dakota, 
$2.30  in  Alaska,  and  to  the  minimum  of  $1.49  per  ton  in  South 
Carolina. 

The  copper  ores  are  very  much  poorer  in  gold  and  silver.  The 
highest  values  of  $12.24  and  $6.65  per  ton  are  Found  in  Colorado  and 
Nevada.  In  the  copper-producing  States  proper  the  values  per  ton 
are  much  lower:  Utah,  $3.09;  Montana,  $1.43,  and  Arizona  56  cents. 

The  lead  ores  average  $5.81  per  ton,  much  of  the  value  being  in 
siiyer.  The  lead  ores  of  Montana  appear  to  be  the  richest,  averaging 
$24.40  in  gold  and  silver.  The  lead  ores  of  Utah,  chiefly  from  Park 
City.  Binmam,  and  Tintic  districts,  average  somewhat  over  $10  per 
ton  m  gold  and  silver.  The  lowest  values  are  obtained  from  Idaho, 
where  uie  average  is  $3.10. 

^49i9^M  B  1907,  FT  1 y 
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The  zinc  ores  and  the  lead-zinc  ores  rarely  contain  more  than  3  or 
4  ounces  of  silver  per  ton  and  yield  practically  no  gold. 

Tables  showing  the  extent  of  concentration  will  he  found  in  many 
of  the  state  reports,  but  it  is  not  yet  possible  to  compute  a  general 
table  illustrating  this  for  all  of  the  Western  States. 

The  first  eight  months  of  1907  were  most  prosperous  for  the  mining 
mdustry.  High  prices  for  the  metals  continued  and  development 
work  was  in  progress  in  all  districts.  The  scarcity  of  labor,  however, 
continued  and  its  efficiency  in  many  places  decreased.  Strikes  inter- 
fered with  the  work  in  Alaska,  California,  and  South  Dakota.  The 
freight  congestion  on  the  railroads  of  the  previous  year  was  somewhat 
relieved.  A  number  of  smelting  works  were  built  or  projected  in 
Arizona,  Utah,  Idaho,  and  Washington.  Great  mills  were  built  and 
put  in  operation  in  western  Nevada  at  Goldfield,  Tonopah,  Bullfrog, 
and  other  places.  Concentrating  mills  on  a  very  lai^e  scale  were 
built  for  the  great  low-grade  deposits  at  Ely,  Nev.,  and  Bingham, 
Utah.  It  is  regrettable  that  such  general  activity  in  mining  is  always 
accompanied  by  the  organization  of  a  great  number  of  more  or  less 
fraudulent  enterprises.  The  three  last  months  stand  in  strong  con- 
trast to  the  rest  of  the  year.  The  financial  difficulties  of  October  led 
to  the  closing  of  a  great  number  of  smelters  and  mines  throughout 
the  West,  but  particularly  in  Montana,  Utah,  and  Arizona.  In  addi- 
tion a  strike  interfered  with  the  work  at  Goldfield  during  the  end  of 
the  year.  Little  relief  from  these  conditions  was  expenenced  up  to 
the  end  of  the  year. 

DISTRIBUTION  OF  THE  GOLD  PRODUCT  OF  1907. 

The  following  table  shows  the  source  of  gold  in  the  United  States 
in  1907,  by  kinds  of  ore  and  by  States: 

Source  of  gold  in  1907  in  States  and  Territories,  as  reported  from  the  mines  to  the  United 
States  Geological  Survey,  by  hinds  of  ore  and  by  States ,  in  fine  ounces. « 


state  or  Territory 

Placers. 

Dry  or  slli- 
ceous  ores. 

Copper 
ores. 

Lead 
ores. 

Zinc 
ores. 

Copper- 
lead  and 
copper- 
lead-zinc 
ores. 

Lead- 
dno 
ores. 

TotiJ. 

Alabama 

2.03 

1,232.351          22.50 
133.751.31      4./V40.37 

l,2Mi88 

Alaska 

797, 752. 13 

036.048.81 

Arizona 

2,171.60       80,505.12   41,829.37 

2.04.1  .V% 

13.94 

48.04 

"  "25.'98 
l.e05.5e 

126.612  52 

California 

330,918.62;    461,147.801  16,661.37         459.75 
4,877.651    949,448.091    8,827.391  40.725.26 

800,213  52 

Colorado 

589  35     1,303.81 

1,007.467  14 

Georgia 

1,132.61'        1,918.50,          83.98 
17,265.28,      34,409.041    5,894.26 

3,135.00 

Idaho 

.1. 1 1'A  .'i2 

72.60 

60, 754. 70 

Montana 

16,866.771      99,731.081  30,772.08     61465.48 

.'i.  i.is.  16 

158, 07a  51 
586,811.14 

Nevada 

2,673.93     553,431.08         965. 56i    8,797.18!  - 

19,216.45 

226.03 

New  Mexico 

935.561       12,034.78     2,326.90'        665.64 

15,002.88 

North  Carolina 

475.72         3,275.27         225.09 

8,07608 

Oregon 

16,031.77,      37,861.99 
44.75;        2,604.51 
44.70!    200,140.19 

734.24 



54,028.00 

South  Carolina 



2,040.28 

South  Dakota. . . . 

i                  1 

200,184  80 

Tennessee 

185.04 

1 

185.04 

Teras 

.44 
42.»v.1.89 



.44 

Utah 

438.35 

158,  i54. 83'  46. 170. 73^ 

1-23.77 

18.00 

247,750  08 
1.06 

Vermont 

1.98 

1 

Virginia 

5. 66'            395. 22 

1 

400.03 

Washington 

1,057.47;      10,769.20'        706.03 
195.68!             37.25        219.09 

! 

12,532.70 

Wyoming 

1 

452.08 

Total 

1, 192,890. 28'2, 625.547. 1 1  272, 150. 13' 108, 441.  ll'5, 738. 39 

:                            1                        ■                        1 

20,692.97 

2,039.16 

4,227.400L10 

a  Illinois,  Kentucky.  Philippines,  and  Porto  Rico  not  included. 
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OeneroL  staiement. — The  totals  in  this  table  indicate  that  siliceous 
or  dry  ores,  which  in  general  may  be  considered  as  gold  ores  proper, 
furnished  about  62  per  cent  of  the  whole  production,  and  that  placci-s 
yielded  approximately  26  per  cent.  The  base-metal  ores  contributed 
between  9  and  10  per  cent  of  the  total  output,  although  the  tonnage 
of  these  ores,  as  shown  in  a  previous  table,  was  exceedingly  heavy. 
The  copper  ores  yielded  most  of  the  gold  from  this  source,  while  the 
lead  ores  only  gave  a  small  percentage,  and  the  gold  from  zinc  ores 
was  insignificant  in  amount. 

Compared  with  1906,  the  placer  gold  decreased  by  about  $2,400,000. 
The  gold  from  siliceous  ores  decreased  approximately  $7,000,000. 
Copper  ores  yielded  almost  exactly  the  same  amount  of  gold  as  in 
1 906.  The  gold  from  lead  ores  and  copper-lead  ores  increased  slightly. 
There  was,  on  the  other  hand,  a  considerable  decrease  in  the  always 
small  quantity  of  gold  obtained  from  lead-zinc  ores. 

Placers. — ^The  piacer  gold  obtained  in  1907  aggregated  1,192,890 
fine  ounces,  equivalent  to  $25,659,225,  while  in  1906  the  quantity 
was  1,328,361  fine  ounces,  equivalent  to  $27,459,653.  The  great 
advance  in  the  yield  of  placer  gold  which  took  place  in  1905  and  1906 
was  thus  followed  by  a  considerable  setback  in  1907.  Alaska  led  in 
the  production,  with  about  $16,000,000,  and  was  followed  by  Cali- 
fornia, which  yielded  about  $6,840,000.  In  all  the  other  States 
the  production  is  very  materially  smaller.  Montana,  like  Alaska 
and  California,  reported  a  considerably  reduced  yield,  amounting  to 
about  $350,000.  Idaho  remained  at  about  the  same  figures,  and 
Or^on  contributed  $331,000,  a  somewhat  decreased  output  as  com- 
pared with  1906.  Many  of  the  other  States  showed  an  increase  in 
their  small  production.  Among  these  are  Arizona,  Colorado  (in 
which  State  the  output  was  almost  doubled  in  1907),  Nevada,  Utah, 
and  Washington. 

Gold  dreoging  has  developed  into  a  most  important  industry  in 
California.  The  yield  from  this  branch  of  mining  in  that  State  in 
recent  years  has  been  as  follows:  1904,  $2,187,038;  1905,  $3,276,143; 
1906,  $5,098,359;  1907,  $5,065,437.  It  is  not  unlikely  that  1908  will 
show  an  increase  over  1907.  Fifty -seven  dredges  were  operating  in 
California.  The  total  yield  from  all  dredging  operations,  outside  of 
California,  was  only  $571,659,  divided  between  Alaska,  Colorado, 
Georgia,  Idaho,  New  Mexico,  Montana,  and  Oregon.  Details  can  not 
well  oe  given  without  disclosing  individual  production.  Seventy- 
nine  dreage  boats  were  in  operation  as  follows:  Alaska,  4;  California, 
57;  Colorado,  3;  Georgia,  2;  Idaho,  6;  New  Mexico,  1 ;  Montana,  4; 
and  Oregon,  2.  No  gold  was  reported  from  dredging  along  Snake 
River. 

Drift  mining  in  frozen  ground  has  yielded  most  of  the  gold  from 
the  Lower  Tanana  in  Alaska,  and  a  large  part  of  the  gold  from  the 
Seward  Peninsula  is  also  obtained  by  this  method  of  mining.  In 
California  drift  mining  still  remains  an  important  branch,  but  the 
yield  is  declining,  and  was  onlv  about  $565,575  in  1907. 

The  remaining  placer  gold  is  won  by  the  hydraulic  method  or  by 
surface  sluicing  work,  which  is  practiced  in  all  of  the  i)lacer  States. 
A  very  small  amount  of  placer  gold  is  derived  from  dry  washing  in 
New  Mexico  and  Arizona. 

Dry  and  siliceous  ores, — The  States  which  yielded  over  100,000 
ounces  from  this  source  rank  as  follows:  (^olorado,  Nevada,  California, 
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South  Dakota;  Alaska,  and  Montana.  Compared  with  the  preceding 
year  decreases  are  common  in  the  States.  The  only  gains  are  reported 
from  Arizona,  Georgia,  Idaho,  Nevada,  North  Carolina,  and  Wash- 
ington. The  division  necessanly  includes  many  varieties  of  ore,  and 
several  diflferent  methods  of  reduction  are  applied  to  them.  The  gold 
ores  of  California,  Oregon,  and  Alaska  are  as  a  rule  free  milling,  though 
concentration  and  cyaniding  of  tailings  are  very  often  combmed  with 
the  simple  amalgamation  process.  The  ores  of  the  Homestake  mine 
in  South  Dakota  fall  into  the  same  general  class  as  do  the  Telluride 
and  Ouray  siliceous  ores  and  ores  from  many  scattering  occurrences 
in  Idaho,  Colorado,  and  Arizona. 

In  many  cases  in  Colorado,  in  Yavapai  County,  Arizona,  and  in 
other  places,  the  siliceous  ore  contains  but  little  free  gold  and  is  con- 
centrated without  amalgamation. 

The  pan-amalgamation  process  for  siliceous  gold-silver  ores  has 
become  almost  obsolete,  and  is  used  at  only  a  few  places  in  Montana, 
Nevada,  and  Arizona.  The  rich  siliceous  ores  of  western  Nevada 
were  to  a  great  extent  sold  to  lead  or  copper  smelters,  although  the 
high  contents  in  alumina  are  objectionaDie  in  some  of  them.  The 
rich  Goldfield  ores  were  widely  distributed  among  the  smelters  from 
California  to  Denver.  The  Tonopah  ores  were  also  largely  shipped 
to  smelters.  Freight  and  treatment  charges  on  this  class  of  ores 
ranged  from  $12.50  to  $42  per  ton,  the  latter  for  the  richer  ores,  con- 
taining $100  per  ton.  Beyond  a  tenor  of  $100  per  ton  the  charges 
increase  still  further. 

Interesting  developments  have  taken  place  in  the  reduction  of  ores 
from  western  Nevada.  A  large  tonnage  which  could  not  be  profitably 
shipped,  and  much  of  that  which  formerly  was  shipped,  are  now 
treated  in  large  mills  at  Goldfield,  Tonopah,  and  Rhyolite,  by  several 
slightly  different  processes,  including  the  crushing  by  stamps  or  rolls, 
concentration  and  cyaniding  of  tailings.  Full  description  of  these 
various  methods  of  treatment  are  contained  in  the  section  of  western 
mine  reports  under  the  heading  of  Nevada. 

The  quartzose  gold  ores  formed  by  replacement  of  limestone  are 
generally  cvanided  and  yield  a  total  of  several  himdred  thousand 
ounces.  The  three  most  prominent  localities  are  the  Camp  Floyd 
(Mercur)  district  in  Utah,  the  Black  Hills  of  South  Dakota,  and  tne 
Moccasin  Mountains  of  Fergus  County,  Mont. 

The  dry  or  siliceous  ores  further  include  the  quartzose  ores  of 
Cripple  Creek,  Colorado,  in  which  the  prominent  characteristic  is  the 
occurrence  of  large  quantities  of  gold  tellurides.  These  ores  are 
partly  smelted,  partly  chlorinated,  and  partly  cyanided,  all  three 
processes  being  applicable. 

There  is.  finally,  a  large  class  of  dry  ores  which  contain  pyrite  and 
other  sulpnides,  and  which  are  best  treated  by  the  smelting  process, 
with  or  without  concentration.  Colorado  contributes  by  far  the 
largest  quantity  of  these  ores,  among  which  those  of  Leadville  are  of 
particular  importance. 

Cofpev  ores, — In  1907,  272,150  ounces  of  gold  were  obtained  from 
copper  ores,  against  271,197  ounces  in  1906.  The  loss  is  smaller  than 
would  have  been  expected,  and  this  is  probably  accounted  for  by 
the  fact  that  toward  the  end  of  1907  operations  were  suspended  prin- 
cipally in  those  copper  mines  which  carry  only  a  slight  amount  of 
gold.     The  important  States  rank  as  follows:  Utah,  Arizona,  Mon- 
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tana^  Califonua,  Colorado,  and  Idaho.  It  will  be  observed  that  the 
Utah  copper  ores  are  by  far  richer  in  gold  than  those  of  any  other 
State.  In  spite  of  its  immense  tonnage  Arizona  yielded  only  about 
one-fourth  of  the  production  of  Utah  &om  this  source.  Most  of  this 
came,  moreover,  irom  a  single  camp,  the  United  Verde.  The  gold 
from  the  Butte  ores  declined  very  materially.  Compared  with  1906 
a  remarkable  increase  is  shown  by  Utah,  due  largely  to  an  increased 
amount  of  rich  ores  from  Tintic.  Idaho,  New  Mexico,  and  Califor- 
nia added  materiallv  to  their  output  from  this  source.  The  decreases 
are  in  Montana  ana  Arizona. 

The  copper  ores  which  contain  gold  are  chiefly  of  sulphide  class. 
Chalcocite  is  the  most  abundant  mineral,  though  in  some  districts 
chalcopyrite  prevails.  Oxidized  ores  are  still  extensively  mined  at 
Bisbee,  Ariz.,  and  Tintic,  Utah;  also  at  the  Snowstorm  mine  in 
Idaho,  and  at  some  other  places.  The  sulphide  ores  are  ordinarily 
concentrated  and  smelted;  the  oxidized  ores  are  smelted  without 
concentration.  The  gold  is  recovered  by  electrolytic  refining  of  the 
copper. 

jjMul  ores. — From  lead  ores  and  mixed  copper  and  lead  ores  approxi- 
mately 129,000  ounces  were  recovered,  which  represents  a  consider- 
able increase  oyer  1906,  most  of  which  was  due  to  the  mining  of  rich 
lead  ores  at  Tintic.  Colorado  decreased  its  output  very  materially, 
and  losses  were  also  shown  in  Arizona  and  Idaho.  A  somewhat 
increased  production  is  recorded  from  Montana  and  Nevada.  The 
States  producing  gold  from  lead  ores  rank  as  follows:  Utah,  Colorado, 
Nevada,  Montana,  Idaho,  and  Arizona.  The  first  two  States  are  far 
ahead  of  the  others.  The  lead  ores  are  chiefly  of  the  sulphide  class. 
Larige  Quantities  of  oxidized  ores  are,  however,  still  furnished  by  the 
Tintic  aistrict. 

Zinc  area  and  zinc-iead  ores. — Only  small  amounts  of  gold  are  recov- 
ered from  zinc  ores.  A  total  of  5,738  ounces  was  recovered  from  nure 
zinc  ores;  nearly  the  whole  of  this  was  derived  from  Montana,  Colo- 
rado contributing  only  a  fraction.  The  zinc  ores  of  Leadville  contain 
very  little  gold.  The  zinc-lead  ores  yielded  only  2,039  ounces,  against 
11,691  ounces  in  1906.  This  decrease  is  due  to  the  cessation  of  min- 
ing of  zinc  ores  at  Leadville  because  of  the  low  price  of  spelter. 

DISTRIBUTION  OF  SILVER  PRODUCT  IN  1907. 

The  following  table  shows  the  source  of  silver  in  the  United  States 
in  1907,  by  kinds  of  ore  and  by  States: 

Source  cfiilver  in  1907  in  States  and  Territories^  as  reported  from  tlie  mines  to  the  United 
StaUa  Cfeohgical  Survey ,  by  kinds  of  ore  and  oy  States,  in  fine  oximes.  *^ 


SUtoorTBTritory. 

Flaoera. 

Dry  or 

siliceous 

ores. 

Ala^mrm 

189 

hftSm 

75,g6 

366 

37^6 

1,006 

02 

3,618 

22.203  ' 

ArlionA 

076.600 

Cillft?mfft.   . 

410,003 

CMonido    .      , 

7,400,080 

flwawlA 

'          ffi 

wS. 

843,077 

^?£?'    'Lead ores. I    ?i!L^ 


250 

52.055 

1.416.961 

607,726 

143,108 

780 

538,007 


519 


112.923  I 
66,691 
2,367,981     62,173 


6,817,839 


Copper- 
ores.     I 


4.526 

600 

08.382 


15.662 
1,166,232 


214.090 


Totol. 


439 
149,784 
2.511.807 
1.138.858 
11,229,776 
864 
8.415,431 


RmtcictT,  Philippines,  and  Porto  RIpo  nof.  included  In  this  table. 
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Source  of  silver  in  1907  in  States  and  TerritorieSf  as  reported  from  the  mines  to  Gu  UniUd 
States  Geological  Survey j  by  kinds  of  ore  and  by  States,  in  fine  ounces — Continued. 


state  or  Tenltorj . 

Placers. 

Dry  or 

siliceous 

ores. 

Copper 
ore. 

Lead  ores. 

Zhic 
ores. 

lead  and 
copper- 
lead-zinc 
ores. 

Lead-sine 
ores. 

Total. 

Michigan  .. 

299,764 

290,764 

Missouri 

25,082 
■"*28;468 

25,692 

2,909 
1,846 

1,697,045 
6,477,524 

7,163,088 
81,612 

328,385 

282,210 

174 

45,393 

"7,"  668' 

126,178 
a  204, 335 

9,317,605 

Nevada 

7.063.603 

New  Hampshire 

174 

New  Mexico    ..  . 

173 

53 

2,791 

4 

6 

642,252 
722 

83,080 
120 

93,889 

115,323 
20,892 

847 

2,403 

705,544 

North  Carolina 

21,667 

Oregon 

86,718 

South  Carolina 

124 

South  Dakota. . 

93,895 
58,358 

Tennessee 

58,358 

Texfvs    .   . 

303,688 
131,596 

303,688 

Utah 

97 

3,448,172 

3,814 

73 

2,970 

3,638 

7,300,010 

33,059 

55,804 

21,338 

10,900,076 

Vermont.            

3814 

Virginia 

148 

44,972 

3 

'221 

Washington.. 

212 
74 

7,205 

55,350 

Wyoming 



3,715 

Total 

126,808 

19,038,042 

13,955,436 

17;  318, 811 

93,419 

489,825 

1,474,728 

52,407,066 

o  Includes  small  amount  of  copper-£inc  ore. 

General  statement — The  total  silver  product  for  1907  was,  as  usual, 
divided  chiefly  between  siliceous  ores,  copper  ores,  and  lead  ores.  The 
proportion  is,  however,  somewhat  different  from  1906.  Only  a  small 
quantity  is  recovered  from  placers,  most  of  which  is  credited  to 
Alaska.  In  percentages  of  the  total  the  division  is  as  follows: 
Siliceous  ores,  36.4  per  cent;  copper  ores,  26.8  per  cent;  lead  ores,  32.5 
per  cent;  copper-lead  ores,  1  per  cent;  lead-zinc  ores,  3  per  cent;  zinc 
ores,  0.2  per  cent;  placers,  0.2  per  cent. 

Dry  and  siliceous  ores, — The  total  quantity  from  this  source  was 
19,038,042  ounces,  compared  with  16,792,799  oimces  in  1906.  The 
important  States  rank  as  follows:  Colorado,  Nevada,  Montana, 
Arizona,  Idaho,  New  Mexico,  and  California.  The  larger  part  of 
these  ores  are  not  silver  ores  proper,  but  gold-silver  ores.  Only  about 
1,500,000  oimces  were  recovered  from  ores  carrying  exclusively  silver 
values.  Silver  is  practically  a  by-product  of  smelting  ores  and  gold- 
silver  milling  ores.  The  production  of  Colorado  was  obtained  from 
the  gold-silver  ores,  partly  free  milling,  from  the  Gilpin  and  San  Juan 
regions,  also  from  mixed  ores,  either  pyritic  or  sihceous,  which  are 
concentrated  and  smelted  and  which  also  contain  copper,  lead,  or 
gold.  The  silver  from  siliceous  ores  in  Nevada  remained  at  about 
the  same  figure  as  in  1906;  most  of  it  is  derived  from  the  siliceous 
gold-silver  ores  of  Tonopah.  The  production  of  Montana,  which 
showed  a  notable  decrease,  is  largely  derived  from  the  pure  silver  ores 
from  Granite  County  and  mixed  siliceous  ores  from  other  coimties. 
In  no  other  State  does  the  quantity  of  silver  reach  1,000,000  ounces. 

The  silver  is  recovered  from  siliceous  ores  by  amalgamation  or 
cyanide  processes;  some  rich  siliceous  ores  are  smelted  and  the  silver 
obtained  by  desilverization  of  lead  bullion  or  by  electrolytic  refining 
of  copper. 

Copper  ores. — From  copper  ores  13,955,436  oimces  were  recovered: 
a  decrease  of  somewhat  less  than  2,000,000  oimces  is  shown  comparea 
with  1 906.  The  States  rank  as  follows :  Montana,  Utah,  Arizona,  Cali- 
fornia, and  Idaho;  none  of  the  other  States  produce  over  SOOiOOO 
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ounces.  A  decrease  of  2,800,000  ounces  was  reported  from  Montana. 
Utah  showed  an  mcrease  of  over  700,000  ounces,  due  to  the  mining 
of  an  increased  tonnage  of  the  rich  Tintic  ores.  The  output  of 
Arizona,  which  was  about  300,000  oimces  less  than  that  of  1906,  is 
mainly  derived  from  the  United  Verde  copper  district. 

Lead  ores. — ^The  total  of  silver  derived  from  lead  ores  was  17,318,81 1 
ounces.  Utah  was  the  most  important  State,  with  a  production  of 
7,300,010  ounces  from  Park  City,  Tintic,  and  Bingham  ores.  Idaho 
was  next,  with  somewhat  over  6,800,000  oimces,  a  decrease  of  about 
800,000  ounces  from  1906.  Colorado  was  third  in  rank,  having 
3ri€Jded  2,357,901  oimces  from  these  kinds  of  ores.  No  other  State 
even  approacned  Utah,  Idaho,  and  Colorado  in  this  respect.  Montana 
was  formerly  an  important  producer,  but  now  yields  only  a  few 
hundred  thousand  ounces. 

Oxidized  lead  ores  are  still  furnished  by  Tintic,  Utah;  Aspen,  Colo., 
and  other  places  in  Colorado,  Arizona,  New  Mexico,  and  Nevada. 

Copper4ead  ores. — In  the  report  for  1906  a  large  output  of  silver 
from  copper-lead  ores  was  credited  to  Utah,  but  it  has  been  found 
possible  m  1907  to  distribute  most  of  this  output  amon^  the  lead 
ores  and  copper  ores.  These  ores  are  mined  in  Tintic,  ana  the  same 
mine  often  produces  both  classes  of  ores.  Aside  from  this  district 
the  mixed  copper-lead  ores  are  of  small  importance. 

Zinc  ares  (mi  zinc4ead  ores. — The  zinc  ores  proper  contribute  only 
a  small  amount  of  silver;  such  ores  were  shipped  from  Colorado  and 
Utah.  The  zinc^lead  ores  are  produced  chieny  in  Colorado,  and  in 
1907  yielded  about  1,500,000  ounces.  They  are  usually  concen- 
trated into  zinc  and  lead  products.  The  decrease  in  the  activity  of 
zinc  mining  found  expression  in  a  greatly  reduced  yield.  As  usual, 
Colorado  contributed  the  greatest  output,  but  smaller  quantities  were 
also  mined  in  Idaho,  Utah,  Nevada,  California,  and  New  Mexico. 
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(MINE  PRODUCTION.) 


PREFATORY  NOTE. 

The  following  account  of  the  production  of  gold,  silver,  copper, 
lead,  and  zinc  by  mines  in  the  various  States  is  a  part  of  the  annual 
report  on  the  gold,  silver,  copper,  lead,  and  zinc  industries  in  the 
United  States.  The  portion  of  this  general  report  dealing  with  mine 
production  has  been  aivided,  for  the  sake  of  convenience  and  for  dis- 
tribution in  advance  of  the  final  volume,  into  three  sections  corre- 
sponding to  broad  geographic  divisions  of  the  country.  As  a  part 
of  a  comprehensive  report  devoted  to  the  whole  country,  each  section 
has  a  certain  system  and  uniformity  of  treatment  imposed  upon  it 
which  might  not  in  all  cases  be  necessitated  by  the  local  conditions  of 
the  particular  region  with  which  it  deals.  Accordingly,  the  general 
scope  of  treatment,  the  arrangement,  the  tables,  and  the  units  of 
measurement  conform  as  far  as  possible  with  those  of  the  sections 
devoted  to  other  parts  of  the  country  as  being  best  adapted  to  ex- 

§ression  of  the  features  of  the  mining  industry  of  the  entire  United 
tates.  The  short  ton  of  2,000  pounds  is  used  throughout.  The 
Erice  per  unit  of  the  production  (gold  excepted,  which  is  fixed  by 
iw)  is  based  upon  the  average  for  the  year  1907  of  daily  New  York 
prices  for  the  metals,  as  follows : 

Gold per  fine  ounce  (troy)__  $20.671834625323 

Silyer do .66 

Copper per  pound—    .20 

Lead do .053 

Zinc do .059 

It  is  to  be  understood,  of  course,  that  the  full  market  values  are  not 
received  for  the  metals  in  ore  and  intermediate  products  sold  to  the 
custom  plants. 

The  rull  report  on  the  industries  of  gold,  silver,  copper,  lead,  and 
zinc  embraces  the  following  sections : 

Production  of  Gold  and  Silver. 

Production  of  €k)pper. 

Production  of  I^ead. 

Production  of  Zinc. 

Production  of  Gold,  Silver,  Copper.  Lead,  and  Zinc  in  the  Western  States 
(Mine  production). 

Production  of  Silver,  Chopper,  Lead,  and  Zinc  in  the  Central  States  (Mine  pro- 
duction). 

Production  of  Gold,  Silver,  Copper,  Lead,  and  Zinc  in  the  Eastern  States 
(Mine  production). 
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The  first  four  sections  give  summary  reviews  of  the  respective 
industries,  together  with  general  statistics  based  on  returns  from 
mints,  refineries,  and  smelters;  the  last  three  sections  give  reviews  of 
the  industries  also,  by  States,  counties,  and  mining  districts,  and  the 
production  of  each  metal  as  reported  directly  to  the  Survey  from  the 
mines. 

Each  of  these  sections  is  published  as  a  separate  pamphlet  and  may 
be  secured  by  addressing  a  request  to  the  Director  of  the  United 
States  Geological  Survey,  Washington,  D.  C. 


GOLD,  SILVER,  COPPER,  LEAD,  AND  ZINC  IN  THE 
WESTERN  STATES. 

(MINE  PRODITCTION.) 

PRODUCTION  BY  STATES  AND  TERRITORIES. 


AliASKA. 

By  Alfked  H.  Bbooks.^ 
INTRODUCTION. 

Though  the  opening  of  the  year  1907  gave  every  promise  that  the 
notable  advance  in  the  metal-mining  industry  or  Alaska  begun  in 
1906  would  be  continued,  yet  various  factors  have  led  to  a  very  de- 
cided decrease  in  the  output  of  the  gold  mines.  The  decrease  in  gold 
production,  which  amounts  to  about  10  per  cent  compared  with  1906, 
IS  due,  for  the  most  part,  to  the  labor  difficulties  that  prevailed 
at  Fairbanks  during  the  operating  season  and  also  to  labor  strikes 
of  shorter  duration  in  the  Seward  Peninsula  and  at  the  Tread- 
well  mines.  The  decrease  in  copper  production  was  due  to  the  fall 
in  the  price  of  copper  and  the  consequent  depression  in  the  copper- 
mining  industry  throughout  the  country.  Had  the  Alaskan  copper 
mines  not  been  remarkably  prosperous  during  the  first  half  of  1907 
there  would  have  b»Bn  a  mucn  greater  falling  off  in  the  copper  output. 
As  it  is,  although  the  gold  mines  will  probably  recover  rapidly  and 
show  an  increase  in  1908,  provided  labor  troubles  can  be  avoided,  the 
copper-mining  industry  of  the  Territory  is  less  likely  to  regain  its 
prosperity  within  another  year.  There  can  be  no  doubt  that,  had  it 
not  been  for  these  adverse  conditions,  the  mineral  output  of  Alaska 
for  1907  would  have  exceeded  that  for  1906,  and,  considering  them, 
the  production  was  large. 

As  in  previous  years,  Fairbanks  took  the  lead  in  gold  production, 
the  Seward  Peninsula  was  second,  and  the  lode  mines  of  the  Juneau 
district  third.  The  larger  part  of  the  copper  production  came  from 
the  Ketchikan  district,  but  there  was  a  considerable  output  at  Prince 
William  Sound.  Aside  from  actual  production,  there  was  a  healthy 
growth  in  the  mining  industry  throughout  the  Territory.  Much 
attention  was  given  to  the  installation  of  large  mining  plants  in  the 
placer  districts,  and  a  large  amount  of  capital  was  invested  for  the 
purpose  of  constructing  a  railway  to  the  Controller  Bay  coal  field 
and  the  lode  deposits  of  the  Copper  Kiver  region. 

■In  the  preparation  of  this  report  valuable  aid  has  been  rendered  by  manv  mem- 
bers of  the  Alaskan  dlTision.  Special  mention  should  be  made  of  C.  W.  Wright,  who 
compUed  the  statistics  on  lode  mines,  and  of  E.  M.  Aten,  who  collected  and  compiled  the 
statistics  of  the  gold  placers. 
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The  systematic  collection  of  statistics  from  the  producers  begun 
in  1905  was  continued  during  1907.  The  i&rst  step  was  to  compile 
as  accurate  a  roster  of  the  mine  operators  in  each  district  throughout 
the  Territory  as  circumstances  permitted;  second,  to  mail  to  each 
operator  a  schedule  with  the  request  to  furnish  information  regarding 
the  production  of  his  mine.  It  is  a  matter  of  gratification  that  there 
has  oeen  a  general  tendency  throughout  the  Territory  to  furnish  the 
desired  information.  Most  of  the  mining  men  have  been  quick  to 
realize  the  importance  of  the  compilation  of  accurate  statistics,  and 
also  that  this  can  only  be  done  by  statements  of  actual  production 
from  individual  operators.  Strangely  enough,  it  is  the  small  opera- 
tors who  have  been  the  quickest  to  grasp  the  purposes  of  these  sta- 
tistics and  to  accept  the  guarantee  of  the  members  of  the  United 
States  Geological  Survey  that  the  data  of  production  of  individual 
mines  will  be  held  confidential.  Several  of  the  largest  companies  and 
operators  who  have  been  particularly  benefited  by  the  work  of  the 
Survey  have  yet  failed  to  take  a  broad  public  view  of  this  question, 
although  most  of  those  who  have  refused  to  furnish  the  statistical 
information  have  shown  a  great  desire  to  cooperate  in  all  other  mat- 
ters. However,  several  of  the  delinquents  of  last  year  have  this  year 
changed  their  point  of  view  and  have  cheerfully  furnished  the  sta- 
tistical data,  and  when  the  others  are  fully  convinced  of  the  purposes 
and  uses  to  which  the  figures  are  put  it  is  thought  they  will  also  join 
the  ranks  of  those  who  are  cooperating  in  this  work. 

It  should  be  borne  in  mind  by  the  mine  operators  that  if  these 
statistics  are  not  collected  each  year  they  are  lost  forever.  Greneral 
estimates,  such  as  those  for  the  placer  production  given  herein,  are  not 
without  value,  yet  they  can  not  be  relied  upon  for  accurate  informa- 
tion, as  can  the  statistics  made  up  by  returns  from  the  mine  operators 
themselves.  In  the  past  Alaska,  as  a  whole,  has  suffered  from  the 
fact  that  no  accurate  statistics  of  metal  production  were  available. 
It  is  known  that  at  least  in  one  case  (and  there  were  probably  inany 
others)  a  large  amount  of  gold  which  should  have  been  credited  to 
Alaska  was  credited  to  one  of  the  States.  It  is  also  known  that  in 
many  cases  gold  which  should  have  been  credited  to  one  district  has 
found  its  way  into  another  district  of  the  Territory  and  has  been 
reported  as  part  of  the  output  of  that  district. 

As  in  previous  years,  the  figures  contained  in  the  following  pages 
referring  to  gold  placers  are  based  in  part  on  the  statements  of  indi- 
vidual operators,  which  in  turn  are  supplemented  by  the  best  infor- 
mation available.  The  writer  is  under  special  obligations  to  the 
many  United  States  commissioners  throughout  the  Territory  who 
have  aided  in  this  work,  as  have  also  bank  officials,  the  a^nts  of  the 
customs  service,  and  many  prominent  residents.  All  this  information 
has  been  carefully  sifted,  and  the  accompanying  figures  are  based 
upon  it.  The  limit  of  error  of  the  statement  of  the  total  gold  pro- 
duction of  the  Territory  is  believed  to  be  within  2J  or  3  per  cent.  In 
the  crediting  of  the  proper  amounts  to  individual  districts,  however, 
the  error  may  in  some  cases  be  as  high  as  10  or  15  or  even  20  per 
cent.     The  foregoing  statement  applies  only  to  the  placer  output. 

•  Bull.  U.  S.  Geol.  Surv.  No.  345,  1908,  pp.  30-36. 
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The  statistical  data  from  tlie  lode  mines  is  practically  complete,  as 
all  but  one  operator  have  furnished  statement  of  production.  A 
preliminary  statement  of  the  distribution  of  the  gold  output  has 
already  been  published." 

The  foUowmg  table  is  an  estimate  of  the  total  gold  production  of 
Alaska  since  the  beginning  of  auriferous  mining  in  1880.  For  the 
early  years  the  figures  are  probably  very  far  from  being  correct,  but 
tliey  are  all  that  can  be  given  in  the  present  stage  of  our  information : 

Production  of  gold,  silver,  and  copper  in  Alaska,  J 880-1907. 


Gold. 

BllTtT, 

Copper. 

Year. 

Qnantltt- 

Value, 

tla&nilty. 

Value,  com- 
mercial. 

Qujintity. 

Value. 

1880 

968 

hm 

7,256 
14,566 

9,728 
14,513 
21,575 

41,  US 
4a,  538 

d6,m 

Al,9f? 
112,643 

370,997 
8B6,e@0 
335,36© 
400,709 
42&,0a9 
44B;i15 
586,101 
1,066,030 
936,044 

»TO,000 
40,000, 
1[?0,000 
301, 000 
203,000 
300,000 
446,000 
675,000 
850,000 
900,000 
76-2,000 
900,000 
*    t,0(*0,000 

i,oag,ooo 

1,282,000 
2,82i,«K* 
2,S61,000 
2,43^,500  ' 
^ 517, 000 
'       5,603,000 
M66,0OO 
fl,m,7O0 
ft,  283, 400 
e.6tS3,6O0 
9,160,000 
15,(590,000 
22,036,7<J4 
19,349,743 

lo,aao 

8,0UO 
7.fiO0 
S,000 

fl,400 
22,*J01 
(.7.^*00 
145,  ^i€0 
116,400 
S2,  (UO 
140, 100 
73,;^P0 

SB,  000 
143,  fSOO 

i;>i,  174 
n«j,7w 

Slip  146 

2,m 

7,190 
6,071 
7,9^0 
7,0110 
6,570 
14,J57 
4^,222 
99,087 
70,741 

S4,27« 
45, 491 

4H,5yO 
77,H.1H 

U4<tia4 
Si>,  Ills 

136,  ^^ 

m«»^7 

Pound*. 
3,988 

S826 

1881 

1M2 

1^       . 

iS:;::::::::::::..:::: 

1885 

18f<6 

1«7     

1888 

1889 

1890 

1891 

1882 

1888 

i 

1894 

1815 

1885 

1807 

1898 

1899 

1900 

\      250,000 

360,000 
1,200,000 
2,043.586 
4,»a^236 
5,871,811 
6,308,786 

1901 

40,000 

1902 

41,400 

1908 

156,000 

1904 

275, 676 

19tf) 

749, 617 

1906 

1,133,260 

1907 

1,261,757 

Total 

5,71)9.914 

122,p;t5,237 

1,677.  Infl 

1,046,362  . 

i 

20,843,352 

3,658,538 

<k)ld  and  sliver  production  for  1SS0-11I04.  Imsed  on  estimatea  of  Director  of  Mint ;  for 
1005-1007,  from  flKurea  of  United  States  Oeolojilcal  Survey. 

Gold  and  silver  quantities  in  fine  ouncen.  Silver  values  are  average  commercial  values 
for  year  and  not  coinage  value.  i:opper  production  for  IKSO.  from  Tenth  Census,  vol.  15, 
p.  800;  for  1000-1004,  copper  values  are  based  on  averD^c  value  for  year. 

Alaska  not  being  divided  into  counties,  tlie  distribution  is  referred 
to  the  geographical  provinces  in  general  use,  siieh  as  southeastern 
Alaska,  Copper  River  Basin,  Cook  Inh»t  region,  Yukon  Basin,  and 
Seward  Peninsula.  The  production  of  individual  mining  districts,** 
when  available,  has  been  given. 

In  the  general  tables  southeastern  Ahi.ska,  Prince  William  Sound, 
and  the  beach  placers  along  the  Pacific  seaboard  are  combined  under 
the  name  Pacific  coast  belt. 


•The  term  "mining  district  "  has  no  lejcal  8ijmifl<Hnce  in  .Maska.  The  administrative 
milt  of  the  Territory  Is  the  recording?  pn-elnc-t.  I'ri  fort  una  leiv  the  boundaries  of  some 
of  them*  arc  changed  so  frequently  that  they  can  not  always  be'used  for  comparative  sta- 
tistical work. 
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PRODUCTION. 


The  figures  of  the  total  production  of  gold,  silver,  and  copper  in 
the  years  1906  and  1907  are  shown  in  the  following  table : 


Production  of  gold,  silver,  and  copper 

in  Alaska 

1906-7. 

1906. 

1907. 

Increase  (+)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

$19,849,743 

98,857 

1,261,767 

Quantity. 

Value. 

Gold fine  ounces.. 

Silver do.... 

Copper pounds.. 

1,066,029.91 

166,068 
5,871,811 

«22,036.794 

111,266 

1,133,260 

936,043.81 
149,784 
6,308,786 

-129,986.10 
-  16,284 
+486,975 

-$2,687,061 

12,409 

+      128,497 

The  gold  production  of  Alaska  in  1907  is  estimated  at  $19,349,743 
and  the  silver  at  $98,857 ;  the  number  of  ounces  of  gold  was  936,043.81 
and  of  silver  149,784.  In  1906  the  output  of  gold  was  valued  at 
$22,036,794.  This  decrease  of  $2,687,051  is  due  largely  to  the  falling 
off  in  the  output  of  the  Fairbanks  district  because  of  labor  difficulties. 
Labor  troubles  also  led  to  a  decrease  in  the  value  of  the  gold  produc- 
tion in  the  lode  mines  of  the  Juneau  district  and  of  the  placer  mines 
of  the  Seward  Peninsula.  The  copper  output  of  Alaska  for  1907  is 
estimated  at  6,308,786  pounds,  valued  at  $1,261,757,  an  increase  in 
quantity  of  436,975  pounds,  and  in  value  of  $128,497.  Considering 
that  many  of  the  Alaskan  copper  mines  were  closed  down  in  the  sum- 
mer of  1907  because  of  the  general  depression  in  the  copper  mining 
industry,  the  production  can  be  considered  very  satisfactory. 

Production  of  gold,  silver,  and  copper  in  Alaska  in  1907,  hy  districts. 


District. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Pacific  coast  belt,  including 
southeastern  Alaska  and 
Prince  William  Sound 

Copper  River  and  Cook  Inlet. . . . 

Yukon  Basin 

Pine  ounces. 
139,888.06 
13,303.18 
444,227.65 
338,625.00 

$2,891,743 

275,000 

9,183,000 

7,000,000 

Fine  ounces. 

74,415 

1,785 

48,087 

26,497 

•49,  U4 

1,178 

81,788 

16,828 

Pounds. 
6,308,786 

11,261,757 

Seward  Peninsula 

• 



Total 

936,043.81 

19,349,743 

149,784 

98,857 

6,806,786 

1,261,757 

In  the  following  table  the  gold  production  of  1906  and  1907  is 
shown  by  districts : 


Value  of  gold  production  in  Alaska  in  1906  i 

ind  1907, 

by  districts. 

District. 

1906. 

1907. 

Increase 
(+)orde- 
cpea8e(-). 

Pacific  coast  belt,  including  southeastern  Alaska  and  Prince 
William  Sound 

$3,454,794 

832,000 

10,750,000 

7,500,000 

$2,891,748 

276,000 

9,188,000 

7,000,000 

-$568,051 

-  67,000 
-1,667,000 

-  600,000 

Copper  River  and  Cook  Inlet  region.s 

Yulcon  Basin 

Seward  Peninsula. ...        

Total 

22,036,794 

19,849,748 

-2,687,051 
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With  regard  to  the  source  of  the  metals  according  to  character  of 
deposits,  the  cold  placers  are  by  far  the  largest  producers,  more  than 
four-fifths  oi  the  entire  output  being  credited  to  this  source.  The 
siliceous  ores  are  next  in  value  of  product,  and  the  copper  lode  mines 
last.  The  gold  value  of  the  auriferous  lode  mine  production  was 
$3,348,943  in  1906  and  $2,764,885  in  1907,  a  decrease  of  $584,058, 
which  is  to  be  charged  to  labor  troubles. 

In  the  following  table  the  source  of  the  precious  metals  is  indicated : 
Source  of  gold,  silver,  and  copper  in  Alaska  in  1907,  hy  kinds  of  ore. 


OlM. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 
92,764,885 

Quautity. 
Fineounctn. 

Value. 

$14,653 
34,357 

4U  R17 

Quantity. 

Value. 

ffilloooiu  ons TT 

Fineouncfs. 

133,751.81 

4,540.87 

797,752.13 

l\>Hnd8. 

93,8r)8           ^2;055 
16,491,000            75,526 

6,308,786 

11,261,757 

Placcn 

Total 

»36,043.S1  j  19,349,743          U9,7M 

98,857 

6,808,786 

1,261,757 

Thirteen  gold  and  silver  lode  mines  were  on  a  productive  basis  in 
1907,  as  compared  with  11  in  1906.  It  is  yet  impossible  to  state  defi- 
nitely the  number  of  placer  mines  in  operation.  It  is  believed  that, 
countinjg  operators  who  work  but  a  single  claim,  between  1,200  and 
1,300  different  mines  were  more  or  less  productive  in  1907. 

Thirteen  copper  mines  were  on  a  productive  basis  during  1907,  as 
compared  with  14  in  1906. 

Tne  tonnage  of  all  the  lode  mines  of  Alaska  in  1907  was  1,308,500 
short  tons,  a  decrease  of  201,019  tons  from -1900.  Of  siliceous  ores 
1,209,639  tons  were  mined,  of  which  1,131,480  tons  must  be  credited 
to  the  Treadwell  group  of  mines  on  Douglas  Island,  near  Juneau. 
leaving  only  78,163  tons  as  the  output  of  the  other  gold  quartz  mines. 
The  average  gold  and  silver  extraction  from  all  siliceous  ores  was 
$2.30  per  ton.  For  the  78,153  tons  of  the  siliceous  ores  other  than 
those  from  the  Treadwell  group,  it  was  $3.41  per  ton.  The  content 
of  silver  in  siliceous  ores  is  less  than  1  per  cent  of  the  value  of  the 
ore.  A  total  of  98,927  tons  of  copper  ores  yielded  an  average  of  $1.30 
per  ton  of  gold  and  silver,  and  coi)per  to  amount  of  3.18  i^er  cent  of 
the  ore. 

REVIEW  BY  DISTRICTS." 
PACIFIC    COAST   BELT. 


SOUTHEASTERN    ALASKA. 


Daring  1907  the  lode-mining  industry  of  southeastern  Alaska  was 
less  prosperous  than  in  1900.  The  de(*line  in  the  price  of  copper  led 
to  the  closing  down  of  a  large  number  of  the  copper  mines  in  the 
Ketchikan  district.  Many  of  these  mines,  favorably  located  for 
economic  development,  were  working  on  a  small  nuirgin  of  profit, 
and,  with  a  fallmg  copper  market,  were  not  encouraged  to  continue 
operations. 


•Abstracted  from  Bulletin  No.  :^4r>. 
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In  the  Juneau  district,  also,  the  conditions  were  adverse.  A  strike 
closed  up  the  Treadwell  group  of  mines  for  nearly  a  month,  and  the 
litigation  in  the  Berners  Bay  district  was  not  settled  as  had  been 
anticipated. 

Ketchikan  district. — As  in  previous  years,  there  is  little  to  report 
in  regard  to  the  gold  mining  in  Ketchikan  district,  as  the  output 
from  auriferous  lodes  is  comparatively  insignificant.  On  Prince  of 
Wales  Island  work  was  continued  on  the  Valparaiso  property,  near 
Dolomi;  and  on  the  Julia  claim,  near  HoUis,  an  inclined  shaft  220 
feet  deep  was  sunk  on  a  vein,  and  from  this  shaft  several  drifts  were 
extended.  There  were  also  some  operations  on  the  Crackerjack  mine, 
near  HoUis,  in  the  early  part  of  the  year;  but  in  June  all  work  was 
suspended.  There  were  no  other  productive  mining  operations  on 
auriferous  lodes  in  the  Ketchikan  district,  though  considerable  pros- 
pecting was  done. 

In  spite  of  the  fact  that  a  number  of  the  copper  mines  of  the  dis- 
trict were  in  operation  for  only  a  part  of  the  year,  the  copper  pro- 
duction was  4,758,814  pounds — an  increase  of  408,243  pounds  over 
1906. 

On  the  west  side  of  Prince  of  Wales  Island  the  Jumbo  mine  was 
actively  developed  throughout  the  year  and  made  shipments  of 
copper  ore  to  the  Tyee  smelter  in  British  Columbia.  The  Red  Wing 
mine  was  also  operated  throughout  the  year,  and  the  Corbin  mine 
for  a  part  of  the  time.  Several  copper  prospects  were  also  being 
developed  in  the  same  general  region,  out  none  of  these  was  produc- 
tive during  1907.  The  properties  of  the  Alaska  Copper  Company, 
including  the  smelter  located  at  Copper  Harbor,  were  not  operated 
during  the  year. 

Kasaan  f^eninsula,  on  the  eastern  side  of  Prince  of  Wales  Island, 
continues  to  be  the  center  of  the  copper  mining  industry  in  the 
Ketchikan  district,  and  hence  in  southeastern  Alaska.  Up  to  Sep- 
tember, 1907,  the  Mamie  mine  was  operated,  the  ore  being  utilized 
by  the  smelter,  near  at  hand  at  Hadley,  belonging  to  the  Alaskan 
Smelting  and  Refining  Company;  but  in  September  all  operations 
ceased.  The  adjacent  Stevenstown  mine  was  operated  until  July, 
when  mining  was  suspended.  The  Mount  Andrew,  on  the  south  siae 
of  the  peninsula,  was  operated  until  October,  1907,  shipping  its  ore 
to  British  Columbia.  The  Rush  &  Brown  property,  on  Karta  Bay, 
was  in  operation  during  most  of  the  year  1907.  Its  ore  was  shipped 
to  the  Tyee  smelter  at  Ladysmith  in  British  Columbia.  Some  work 
was  also  done  at  the  Uncle  Sam  mine,  on  the  south  side  of  the  Kasaan 
peninsula,  as  was  also  at  the  Eagle's  Nest  group,  where  operations 
extended  into  September,  1907.  The  Mammoth  group  was  also  oper- 
ated in  the  early  part  of  1907,  shipping  its  ores  to  the  Hadley  smelter. 

The  Niblack  mine  on  the  south  side  of  Niblack  Anchorage,  eastern 
part  of  Prince  of  Wales  Island,  was  operated  throughout  the  year. 
The  shaft  has  reached  a  depth  of  320  feet,  and  from  this  a  300-foot 
level  was  driven  in  1907. 

Juneau  district, — Operations  were  in  progress  at  most  of  the  mines 
within  the  Juneau  district,  though  there  were  few  important  ad- 
vances to  be  chronicled  during  1907.  There  has  been  considerable 
prospecting  along  the  gold  belt  to  the  north  of  Eagle  River  at  the 
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head  of  Gold  Creek,  but  on  Douglas  Island  and  south  of  Juneau  no 
new  mines  are  reported. 

At  the  Alaska  Tread  well  a  shaft  has  been  sunk  to  a  dei:)th  of  1,G50 
feet.  The  ore  extracted  during  the  year  was  principally  from  the 
750  and  900  foot  levels.  On  adjacent  property,  the  so-called  Seven 
Hundred  Foot  claim,  the  990- foot  level  was  extended  to  connect  with 
the  1,050-foot  level  of  the  Treadwell  mine.  At  the  Mexican  mine 
most  of  the  work  has  been  directed  toward  the  opening  up  of  stopos 
from  the  550-foot  to  the  770-foot  level  on  the  hanging  wall  ore 
bodies.  On  the  880-foot  and  the  900-foot  levels  stopes  have  been 
extended  into  the  main  ore  bodies.  The  1,100-foot  level  is  being 
extended  to  the  east  and  west  and  will  undercut  the  workings  on  the 
Seven  Hundred  Foot  claim.  The  Ready  Bullion  mine,  wliiclv  ex- 
tends well  out  under  Gastineau  Channel,  has  attained  a  depth  of 
1,650  feet,  the  principal  developments  having  been  extended  on  the 
1,500- foot  level.  The  character  of  the  ore  bod}'^  was  not  found  to 
change  materially  at  this  depth.  Most  of  the  ore  mined  was  de- 
rived from  between  the  1,000-foot  and  the  1,300-foot  levels.  In  the 
spring  of  19P7  a  strike  occurred  which  tied  up  the  Treadwell  ])rop- 
erties  for  several  weeks  and  materially  reduced  the  amount  of  ore 
hoisted  and  milled. 

In  the  Gold  Creek  region  the  Ebner,  the  Alaska-Juneau,  dnd  the 
Perseverance,  which  have  been  developing  low-grade  ore  bodies,  were 
operated  during  1907.  The  Ebner  mine  was  oix^rated  continuously 
during  the  first  part  of  the  year  with  15  stamps.  The  Alaska-Juneau 
mine  was  operated  from  June  to  November,  the  open-cut  mining 
l)eing  impossible  during  the  winter  months.  At  Perseverance  undor- 
^:round  mine  developments  were  in  progress  thioughout  the  year. 
The  ore  was  stoped  largely  from  the  main  raise,  extending  from  the 
adit  tunnel  to  the  surface,  a  distance  of  020  feet.  In  November, 
1907,  100  stamps  were  ready  for  use,  but  the  weather  conditions 
necessitated  the  discontinuance  of  milling  operations  for  the  year. 
Improvements  are  planned  by  which  the  stamp  mill  can  be  run  during 
the  greater  portion  of  the  year. 

At  Silver  Bow  Basin  some  placer-mining  o])erations  were  carried 
on  between  May  and  August.  At  Peterson  Creek,  noith  of  Juneau, 
n  2-stamp  mill  was  used  to  treat  the  ore  mined  during  the  pros- 
pecting. At  Eagle  River  mine  developments  were  actively  pushed 
m  search  of  the  main  vein,  which  had  been  displaced  by  a  fault.  The 
20-stamp  mill  on  the  property  was  in  continuous  o])oration  during 
the  year.  Considerable  prospecting  has  been  done  in  the  region  to  the 
north  of  Eagle  River  mine,  where  some  promising  auriferous  veins 
are  being  explored. 

In  the  Bernere  Bay  region  the  Jualin  was  the  only  mine  in  opera- 
tion during  1907.  The  developments  were  princi])ally  on  the  2i20-foot 
level.  Other  mines  in  this  region  have  been  idle  because  of  litigation 
difficulties,  which  still  remained  unsettled  in  11)07. 

Sitka  district, — The  only  active  mining  operations  during  the  year 
in  the  Sitka  mining  district  have  Ihhmi  in  the  De  (iroff  mine,  on  Chi- 
chagof  Island.  At  this  mine  a  2-stanip  mill  has  been  erected  and  was 
operated  throughout  much  of  tlie  year.  Other  prospe(^ts  in  the 
vicinity  are  receiving  some  attention. ' 

64049— M  R  1907,  it  1 10 
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COASTAL   REGION    FROM    CROSS    SOUND    TO    ALASKA   PENINSULA. 

As  in  previous  years,  mining  continued  in  a  small  way  on  the  beach 
placers  at  Yaktag,  Kodiak,  and  other  localities  along  the  Pacific  sea- 
board. These  operations,  carried  on  chiefly  with  pick,  shovel,  and 
rocker,  employing  50  to  100  men,  yielded  a  total  production  which 
probably  does  not  exceed  $25,000  in  value. 

In  the  Prince  William  Sound  country  there  was  much  prospecting, 
and  several  properties  made  shipments  of  copper  ore.  The  Bonanza, 
on  Latouche  Island,  was  the  largest  producer  and  was  operated 
throughout  the  year.  A  crosscut  tunnel  900  feet  long,  cutting  the  ore 
body  at  a  level  of  90  feet  below  the  old  tunnel,  was  made  in  1907. 
Some  work  was  also  done  at  the  Latouche  mine,  which  lies  near  the 
Bonanza,  and  some  shipments  were  made  from  this  jjroperty.  On 
the  mainland  work  was  continued  at  the  Gladhaugh  mine  until  mid- 
summer, when  operations  ceased.  A  shaft  is  said  to  have  been  sunk 
to  a  depth  of  G70  feet,  and  the  cause  of  the  closing  down  of  the  mine 
is  said  to  be  labor  difficulties.  Several  properties  were  developed  in 
the  vicinity  of  Landlocked  Bay,  and  one  of  these,  the  Standard,  made 
some  shipments  of  ore.  In  all,  5  mines  were  more  or  less  productive 
in  Prince  William  Sound  region  in  1907,  and  a  great  many  prospects 
were  beinff  opened  up.  Like  the  mines  in  the  Ketchikan  district, 
those  also  felt  the  depression  in  the  copper-mining  industry,  and  most 
operations  ceased  in  the  latter  part  of  the  summer. 

CX)PPER   RIVER   BASIN. 

The  only  productive  mining  operations  in  the  Copper  River  basin 
were  the  placer  deposits  of  the  Nizina  and  those  of  the  Chistochina 
districts,  both  of  which  made  a  small  output.  In  the  former  no 
developments  of  importance  have  been  reported.  A  complete  hy- 
draulic plant  was  installed  on  Chititu  Creek,  a  tributary  of  the 
Nizina,  during  the  year  1907.  There  were  also  a  number  of  small 
outfits  which  took  out  some  gold.  On  Dan  Creek,  also  in  the  Nizina 
country,  some  small  operations  were  carried  on  and  plans  were  formu- 
lated for  installing  a  large  hydraulic  plant  at  the  mouth  of  the 
stream. 

In  the  aggregate  there  was  considerable  prospecting  along  the  two 
copper  belts  lying  respectively  north  and  south  of  the  Wrangell  Moun- 
tams.  The  Kotsina-Chitina,  or  southern  belt,  is  the  objective  point 
of  two  railways  now  under  construction  from  points  near  the  mouth 
of  the  Copper  River.  Activity  in  railway  construction  naturally 
has  stimulated  prospecting  in  this  field,  but  the  high  cost  of  labor 
and  all  suj:)plies  has  prevented  the  systematic  development  of  most 
of  the  prospects.  In  the  northern  belt,  which  stretches  from  the 
Tanana  to  AVhite  River,  the  conditions  of  operating  are  still  worse, 
and  but  little  has  been  done  in  this  field  except  the  location  of  claims. 

COOK   INLET   REGION. 

The  Sunrise  district  of  Kenai  Peninsula,  was  a  small  producer  in 
1907,  as  were  also  some  streams  entering  Turnagain  Arm  to  the  north. 
Of  more  importance  in  this  general  field  is  the  development  of  the 
Yentna  district,  which  lies  about  100  miles  from  tidewater.  The 
data  at  hand  regarding  this  district  are  very  inadequate,  but  a  con- 
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siderable  production  is  said  to  have  been  made  by  small  operators. 
The  ground  is  said  to  be  shallow  and  of  sufficient  width  to  pay  for 
operations  on  a  small  scale.  Worthy  of  note  also  is  the  reported 
discovery  of  placer  gold  on  Valdez  Creek,  a  tributary  of  the  upper 
Susitna.  The  field  has  long  been  known  to  be  auriferous,  but  up  to 
1907  no  valuable  placers  had  been  found.  The  data  at  hand  indicate 
the  discovery  of  coarse  gold  on  a  bench  deposit. 

YUKON   BASIN. 

The  most  important  features  of  the  mining  industry  in  the  Yukon 
basin  during  1907  were  the  strike  of  the  miners  at  Fairbanks  and  the 
reported  discovery  of  gold  on  the  Innoko,  which  led  many  of  the 
strikers  to  start  for  the  new  field.  These  two  factors  led  to  a  short- 
age of  labor  at  Fairbanks  during  the  whole  summer  and  reduced  the 
gold  output  greatly. 

In  the  Fortymile  region  there  were  important  developments  in  the 
way  of  installation  ot  dredges.  In  the  Birch  Creek  region  work 
was  done  looking  to  mining  operations  in  a  large  way,  and  the  same 
is  true  of  the  southern  part  of^the  Rampart  region. 

Fairbanks  district. — The  falling  oflf  oi  the  gmd  output  of  Fairbanks 
district  from  about  $9,000,000  in  1906  to  about  $8,000,000  in  1907  will, 
no  doubt,  be  interpreted  bv  those  unfamiliar  with  the  conditions  as 
evidence  that  this  district  has  passed  its  zenith  of  production.  This 
is,  however,  eminently  not  the  case.  Had  it  not  been  for  the  labor 
difficulties,  which  practically  put  a  stop  to  the  larger  mining  opera- 
tions during  the  months  of  May,  June,  and  July,  and  seriously 
hampered  them  during  the  rest  of  the  summer,  the  output  of  the 
Fairbanks  district  for  1907  would  undoubtedly  have  exceeded  that  of 
1906.  The  strike  was  called  on  April  26,  just  at  the  time  when  the 
sluicing  season  began.  Most  of  the  operators  stood  firm,  and  nearl}^ 
all  the  work  was  suspended.  As  a  conseqiience,  the  water  available 
for  sluicing  at  the  time  of  the  spring  run-on  was  lost,  and  many  of  the 
winter  dumps  were  not  sluiced  until  late  in  the  fall.  Had  it  not  been 
for  the  fact  that  the  fall  of  1907  was  unusually  late,  there  would  have 
been  a  much  larger  decrease  in  the  gold  production.  As  a  matter  of 
fact,  upward  of  $1,000,000  was  taken  out  after  the  normal  closing 
season  of  the  Fairbanks  districts. 

In  1907  Cleary,  Fairbanks,  Dome,  Vault,  Esther,  and  Goldstreani 
creeks  and  their  tributaries  were  the  chief  producers  of  the  district. 
Worthy  of  special  note  are  the  placers  developed  in  1907  on  Vault 
Creek,  which  had  previously  been  unproductive.  Important  develop- 
ments took  place  on  Esther  Creek,  which  is  now  second  only  to  C^loary 
in  amount  of  gold  production.  Among  the  important  deVelopments 
of  the  year  was  the  extension  of  the  Tanana  Mines  Railway  to  Cleary 
Creek.  This  practically  gives  railway  transportation  to  all  the 
important  creeks  of  the  district. 

The  discovery  of  gold  in  the  outlying  portions  of  the  auriferous 
district  of  Fairbanks  indicates  a  rather  larger  area  carrying  produc- 
tive placers  than  has  been  previously  supposed.  The  district  is  sadly 
in  need  of  improved  methods  of  mining.  At  best  there  is  an  insuffi- 
ciency of  Water  supply,  and  there  seems  little  hope  of  obtaining  it  by 
ditches.  It  is  possible  that  some  of  the  streams  of  adjacent  regions 
can  be  utilized  for  furnishing  electric  power  and  thus  reduce  the  cost 
of  mining. 
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Of  the  region  tributary  to  Fairbanks,  the  Tenderfoot  district 
probably  made  the  largest  production,  estimated  to  have  a  value  of 
$325,000.  Some  small  proauction  was  made  at  the  Bonnifield  dis- 
trict and  investigations  were  also  made  looking  to  the  installation  of 
larger  plants  to  exploit  large  bodies  of  low-^ade  gravels.  There 
were  no  discoveries  reported  from  the  Kantishna  district,  which 
made  only  a  verjr  small  output. 

Rampart  district. — The  total  production  of  the  Rampart  district  in 
1907  is  estimated  at  $325,000 — a  value  somewhat  greater  than  that  of 
1906.  The  increase  is  due  entirely  to  the  activities  on  the  creeks 
tributary  to  Baker  Creek  in  the  southern  part  of  the  district.  Here 
several  ditches  were  built,  and  some  operations  on  a  larger  scale  than 
had  been  previouslv  known  in  the  district  were  begun.  In  the  north- 
ern part  of  the  field  only  one  hydraulic  plant  was  at  work — ^that  on 
Hunter  Creek — though  considerable  sluicing  and  some  drift  mining 
were  done  on  the  other  creeks  of  the  district.  Worthy  of  note  is  the 
reported  discovery  of  workable  placers  on  Patterson  Creek,  a  tribu- 
tary of  the  Tanana.  This  suggests  that  the  gold-bearing  area  may 
have  an  extension  to  the  southwest. 

Circle  precinct,^ — ^The  season  was  rather  dry  in  the  Birch  Creek 
district  in  1907,  and  the  gold  output  was  somewhat  less  than  in  1906. 

Deadwood  Creek  and  Mastodon  Creek  and  tributaries  continued  to 
be  the  chief  producers  of  the  district.  No  new  enterprises  were  in- 
augurated on  the  north  side  of  the  divide  in  1907,  though  some  large 
properties  are  said  to  have  changed  hands.  Some  prospecting  was 
done  on  the  lower  part  of  Deadwood  Creek  looking  to  the  installation 
of  dredges,  and  the  results  are  said  to  be  favorable.  On  the  south 
side  of  the  divide  considerable  developments  were  made  on  Eagl^ 
Creek,  where  2  ditches  were  constructed,  bringing  water  from  both 
forks  to  the  main  creek  for  hydraulic  purposes.  Mining  continued 
in  a  small  way  on  Woodchopper,  Fourth  of  July,  and  other  creeks 
tributarv  to  the  Yukon.  The  estimated  value  of  the  gold  production 
of  Circle  precinct  for  1907  is  $200,000. 

Fortymile  disti^t. — There  was  a  decided  decrease  in  the  number  of 
small  operators  in  the  Fortymile  region  and  a  corresponding  falling 
off  in  the  gold  output,  which  for  1907,  including  the  area  tributary 
to  Eagle,  is  estimated  at  $150,000.  To  offset  this,  however,  4  dredges 
have  been  installed  in  the  Fortymile  district,  and  there  seems  tobe 
every  probability  that  these  can  be  worked  profitably,  provided  the 
handicap  of  frozen  ground  can  be  overcome.  These  improved  min- 
ing methods  should  give  the  district  a  new  lease  of  life,  for  there  is 
known  to  be  much  Tow-grade  ground  which  can  not  be  profitably 
developed  by  pick-and-shovel  methods. 

Koyukuk  dtstrict. — The  Koyukuk  district  changed  but  little  from 
1006.'  The  gold  output  is  estimated  at  about  $100,000 — probably  some- 
what less  than  that  of  1906.  This  decreased  production  is  due  in  large 
measure  to  the  fact  that  many  men  left  the  Koyukuk  because  of  the 
new  discovery  of  gold  in  the  adjacent  Chandlar  district.  During 
the  winter  of  1907-8  there  were  rumors  of  the  discovery  of  very  rich 
placers  in  the  Koyukuk  district,  but  no  definite  information  in  regard 
to  this  is  at  hand. 


«  Often  called  the  Birch  Creek  district. 
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Chandlar  district. — ^The  Chandlar,  a  northern  tributary  of  the 
Yukon,  has  long  been  known  to  carry  auriferous  gravel,  but  it  was 
not  until  1907  that  any  systematic  attempts  at  mining  were  made. 
The  placet's  occur  on  Big  Creek,  a  northerly  tributary  of  the  Chandlar, 
and  the  total  production  for  1907  is  valued  at  $28,000. 

Innoko  distinct. — The  Innoko  is  a  large  southerly  tributary  of  the 
lower  Yukon.  Several  years  aco  there  were  reported  discoveries  of 
auriferous  gi'avel  in  this  field,  out  up  to  1907  nothing  very  definite 
was  known  in  regard  to  it.  During  the  winter  of  190()-7  there  were 
reix)rted  discoveries  of  workable  placers  on  Gaines  Creek,  a  tributary 
of  the  upi^er  Innoko.  These  finds  caused  much  excitement  in  the  other 
Yukon  camps,  notably  Fairbanks,  where  the  news  found  a  large  num- 
ber of  dissatisfied  miners.  As  a  consequence,  some  1,000  or  1,200  men 
took  part  in  the  stampede  for  the  new  field.  Of  these  probably  sev- 
eral hundred  reached  the  scene  of  the  discovery.  Up  to  the  present 
time  it  is  impossible  to  make  any  definite  statement  m  regard  to  the 
future  of  this  district.  It  appears  that  the  gold  is  rather  widely 
distributed.  At  least  one  creek  of  workable  placers  has  been  found. 
The  output  from  these  placers  probably  did  not  exceed  $10,000, 

SEWARD  PENINSULA. 

The  Nome  district  continues  to  be  the  most  important  producer  in 
the  Seward  Peninsula,  and  four-fifths  of  the  gold  must  be  credited 
to  this  precinct.  Second  in  importance  is  the  Fairhaven,  with  the 
Council,  having  pretty  nearly  the  same  production,  as  the  third.  The 
estimated  production  for  all  the  districts  of  Se^vard  Peninsula  for 
1907  is  about  $7,000,000,  showing  a  falling  off  of  about  $500,000  as 
compared  with  190C.  This  decrease  is  chiefly  due  to  labor  difficulties, 
though  these  were  not  as  serious  as  at  Fairbanks.  Another  cause  of 
the  decrease  is  that  during  the  last  two  years  much  time  has  been  spent 
in  searching  for  the  very  rich  bonanzas  found  along  the  ancient 
beach  line,  to  the  neglect  of  the  development  of  the  low^er  grade  do- 
posits.  Since  1905  a  large  percentage  of  gold  has  been  taken  out  of 
these  old  beach  lines,  and  very  little  systematic  development  work  has 
been  done  on  other  forms  of  deposit.  Now  that  these  beach  lines 
are  being  rapidly  exhausted,  the  gold  output  of  the  Peninsuhi  must 
decrease,  unless  more  systematic  operations  are  undertaken. 

Practically  all  the  gold  production  is  from  placers,  thougli  1  lode 
mine  i.s  in  operation.  During  1907  considerable  attention  was  paid 
to  prospecting  for  lodes.  These  operations  include  gold,  silver,  cop- 
per, antimony,  and  tin  deposits. 

Nome  jrreeinct. — In  the  Nome  precinct  operations  were  chiefly 
along  the  third  beach  line.  Some  new-  discoveries  wen*  mad(»  mark- 
ing extensions  of  these  beach  lines,  and  also  intermediate  boaclies  not 
previously  known  were  discovered.  At  Solomon,  besides  some  minor 
operations,  the  dredge  of  the  Three  Friends  Mining  Company  was 
continuously  operated  throughout  the  sc^ison.  The  lluri-ah  quartz 
mine  was  operated  throughout  most  of  the  year.  During  the  open 
season  the  Topkok  Ditch  Company  operated  its  hydraulic  phmt  on 
Daniels  Creek,  near  Bluff. 

Council  distrirf. — No  discoveries  of  importance  were  chronicled 
from  the  Council  district.    Nearly  all  the  operations  of  imi)ortance 
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were  confined  to  Ophir  Creek.  There  were  some  smaller  mining  en- 
terprises on  other  creeks. 

Kougarok  district, — A  number  of  small  operators  were  at  work  in 
the  Kougarok  district  in  1907.  Two  hydraulic  plants  were,  however, 
also  in  operation  for  a  part  of  the  summer,  and  considerable  dead- 
work  was  done  on  other  properties. 

Fairhaven  district, — In  this  district  2  large  ditches  and  1  small 
ditch  were  completed  in  1907.  Considerable  winter  mining  is  done  in 
this  field,  and  there  were  many  small  outfits  at  work  in  the  various 
creeks. 

ARIZONA. 

By  V.  C.  Heikes. 
PRODUCTION. 

The  total  value  of  the  production  of  gold,  silver,  copper,  lead,  and 
zinc  in  Arizona  for  the  year  1907,  as  reported  bv  437  producers,  in- 
cluding 44  placers,  amounted  to  $55,511,560.  Of  this  total  the  value 
of  the  copper  output  constitutes  92  per  cent,  since  the  Territory  pro- 
duced 254,879,489  pounds  of  that  metal,  having  a  commercial  value  of 
$50,975,898.  Gold  is  second  in  value,  the  output  amounting  to 
$2,617,313,  and  silver  is  third,  with  an  output  of  2,511,897  fine  ounces, 
which,  at  the  average  commercial  price  for  the  vear,  was  valued  at 
$1,657,852.  This  gives  a  total  value  for  the  two  metals  of  $4,275,165, 
which  is  $347,370  less  in  gold  value  and  $369,862  less  in  silver  value, 
or  $717,232  less  in  value  of  both  metals  than  for  the  production  of 
1906.  The  greatest  output  of  gold  was  reported  as  produced  from 
deep  mines  and  placers  in  Yavapai  County,  while  Cochise  County 
leads  in  the  production  of  copper,  silver,  and  lead.  No  zinc  was  re- 
ported in  1906,  but  in  1907,  the  price  having  reached  a  high  mark,  it 
was  profitable  to  handle  ore  and  concentrates  containing  that  metal, 
which  were  shipped  to  Colorado  points  from  Yavapai,  Santa  Cruz, 
and  Mohave  counties. 

At  50  gold  and  silver  mills  202,995  tons  of  ore,  including  16,300 
tons  of  old  tailings,  were  treated,  yielding  bullion  containing  $1,275,- 
351  in  gold,  and  464,963  ounces  of  silver,  valued  at  $306,875,  a  total 
value  of  $1,582,226,  and  an  average  value  of  $7.79  in  gold  and  silver 
recovered  for  each  ton  of  ore  treated.  The  ore  treated  at  47  concen- 
tration mills  in  1907,  amounting  to  1,592,868  tons  in  quantitjr,  was  15 
per  cent  greater  than  in  1906.  The  concentrates,  containing  gold, 
silver,  copper,  lead,  and  zinc,  aggregated  249,036  tons,  valued  at  $11,- 
563,598,  or  a  total  average  value  of  $46.43  per  ton.  Half  of  the  ore 
mined  in  Arizona  was  treated  in  smelters.  It  aggregated  1,771,270 
tons,  valued  at  $42,320,604  for  the  gold,  silver,  copper,  lead,  and  zinc; 
and  it  averaged  $23.89  in  value  per  ton.  Included  in  the  crude  ore 
are  982  tons  of  tailing  and  134,550  tons  of  old  slag. which  were 
smelted.  Compared  with  the  figures  for  1906,  the  tonnage  of  ore 
smelted  decreased  144,878  tons  in  1907. 

The  statement  of  production  for  1906  and  1907,  showing  increase 
and  decrease,  and  valued  at  each  year's  average  commercial  prices, 
is  as  follows : 
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Production  of  gold,  silver,  and  aasociated  metals  in  Arizona  in  1906  and  ]i)07. 


Metal. 

1906. 

1907. 

Increase  (  +  ] 

(- 

or  decrease 

). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold flne  ounces.. 

Silver do 

Copper ponnds.. 

Zinc do. . . . 

14S.416.&4 

3.026,438 

266,881,864 

5,638,735 

92,964,683 

2.027,714 

51.498,550 

321,408 

126;  612. 52 

2.511,897 

254,879,489 

4,660,684 

228,490 

92,617,313 

1,657,852 

50,975,898 

247,016 

13,481 

-  16.804.02 

-  514,541 
-11,952.375 

-  978,051 
+      228,490 

-  9347,370 

-  3<)9, 862 

-  522,652 

74.392 
+         13, 481 

Total 

56,812,355 

55,511,560 

—1,300  795 

Arizona  has  11  smelting  plants,  which  were  operated  in  1907,  dis- 
tributed by  counties  as  follows:  In  Cochise  County,  2;  in  Gila,  2; 
in  Graham,  3;  in  Pima,  1 ;  in  Santa  Cruz,  1 ;  and  in  Yavapai,  2.  All 
of  these  smelters  treated  copper  ores.  Five  of  these  establishments 
did  a  custom  business  besides  treating  ores  from  properties  owned  by 
the  same  interests.  About  83  per  cent  of  the  smelting  ore  was  treated 
at  smelters  connected  with  mines;  the  remainder  was  mainly  lead 
ore  and  was  shipped  to  outside  plants  equipped  for  smelting.*^  The 
lead-bearing  ores  were  shipped  to  Needles  and  San  Francisco,  Cal. ; 
El  Paso,  Tex.;  and  Deming,  N.  Mex. 

The  production  of  ore  in  Arizona  in  1907  was  3,507,133  short  tons, 
including  a  relatively  small  quantity  of  old  tailings  and  slag.  Com- 
pared with  1906,  the  production  decreased  17,95()  tons  in  quantity, 
and  in  value  per  ton  from  $15.83  in  1906  to  $15.55  per  ton  in  1907. 
Production  or  siliceous  ore  increased  from  272,611  tons  in  1906  to 
357,005  tons  in  1907,  an  increase  of  84,394  tons.  The  greatest  quan- 
tity of  this  kind  of  ore  was  produced  in  Cochise  Coiintv.  Copper  ore 
increased  from  3,089,856  tons  in  1906  to  3,191,125  tons  in  1907,  an 
increase  of  101,^69  tons.  Graham  County  had  the  greatest  output  of 
copper  ore,  Cochise  County  following.  The  production  of  lead  ore 
decreased  from  221,376  tons  in  1906  to  17,364  tons  in  1907,  or  a  de- 
crease of  204,012  tons.  The  average  value  per  ton  of  gold  and  silver 
in  siliceous  ore  in  1907  was  $6.47,  as  against  $6.33  in  1906 ;  in  copper 
ore,  56  cents,  as  against  79  cents  in  1906 ;  in  lead  ore,  $6.73,  as  against 
$3.49  in  1900;  and  in  copper-lead  ore,  $15.20,  as  against  $7.96  in  1906. 


GOLD. 

The  gold  output  of  Arizona  for  1907,  as  reported  by  the  ]:)roducers, 
aggregated  126,612.52  fine  ounces,  valued  at  $2,617,313.  Compared 
with  the  figures  of  190(5  this  indicates  a  decrease  of  16,804.02 
ounces  in  quantity  and  of  $347,370  in  value.  The  principal  gold-pro- 
ducing mines  are  located  in  Yavapai,  Mohave,  Cochise,  and  Yuma 
counties.  Decreases  are  to  he  noted  in  all  of  these  counties,  excerpt 
Yuma.  Forty-nine  per  cent  of  the  gold  produced  in  Arizona  was 
extracted  from  ore  treated  at  gold  and  silver  mills,  aggregating 
202,995  tons,  yielding  61,695.09  ounces  of  gold,  and  averaging  jhm* 
ton  0.304  ounces,  valued  at  $6.29.  From  l,592,8(i8  tons  of  ore  treated 
at  concentration  mills,  249,036  tons  of  concentrates  were  saved,  con- 
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taining  17,234.62  ounces  of  gold,  valued  at  $356,271,  or  an  average 
value  per  ton  of  $1.43.  There  were  smelted  1,771,270  tons  of  crude 
ore,  containing  45,511.22  ounces  of  gold,  valued  at  $940,800,  or  an 
average  value  of  53  cents  per  ton.  The  gold  yield  from  placer  min- 
ing in  1907  amounted  to  $44,891,  an  increase  of  $4,389  over  that 
reported  in  1906.  Yavapai,  Yuma,  and  Pima  counties  produced  the 
largest  quantities  of  placer  gold.  One  dredge  of  a  daily  capacity 
of  300  yards  is  being  installed  on  Lynx  Creek  in  Yavapai  County. 
Other  aredges  are  contemplated  in  the  same  region,  and  on  the  Agua 
Fria  River  in  Maricopa  County. 

The  largest  gold  producers,  named  in  order  of  importance,  are 
the  Gold  Road  Mine  in  Mohave  County,  the  King  of  Arizona  in 
Yuma  County  and  in  Yavapai  County,  the  Gladstone  Mine  at 
McCabe,  the  United  Verde  at  Jerome,  and  the  Congress  mines,  at 
Congress. 

Source  of  gold  production  hi  Arizona  by  kinds  of  ore  in  1901,  hy  counticSf  in 

fine  ounces. 


County. 

Placers. 

(Siliceous 
ore. 

Copper 
ore. 

Lead 
ore. 

Zinc 
ore. 

Cop- 

^d- 
zinc 
ore. 

Cop- 
ied 
ore. 

Total. 

Cochise 

40.44 

62.36 
6.10 
19.98 

9,199.06 

509.00 

277.90 

228.71 

27,234.70 

199.77 

1,125.37 

74.29 

28,086.80 

13,569.52 

11,581.72 

19.78 

2,691.62 

1,225.27 

99.07 

15.96 

265.61 

11.40* 

25,511.31 

407. 73 

248.71 

0.28 

21,070.21 
591  14 

Coconino  and  Mari- 
copa   

Gila 

25.52 

2.11 

970. 19 

1.93 

3,001.14 

1,476.07 

28,317.90 

648.57 

Graham 

Mohave 

13.94 

Pima 

425. 70 
21.43 

6.21 

Pinal 

1,412.31 
137  72 

Santa  ('ruz 

52.03 

732.88 

10.18 

Yavapai  

1,014.95 
580.64 

.55,345.94 
14,611.62 

Yuma 

43.45 

Total 

2, 171.  GO 

80,505.12 

41,829.37 

2,043.55 

13.94 

48.94 

126,612.52 

Comparison  of  these  totals  for  1907  with  the  gold  output  for  1906 
is  as  follows: 

Production  of  gold  in  Arizona  in  1906  and  1901,  by  kinds  of  ore,  in  fine  ounces. 


Year. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc 
ore. 

Cop- 

per- 
lead- 
zlnc 
ore. 

Cop- 

{^ 
ore. 

TotaL 

1906 

1,959.29 

64, 953. 71 
80, 505. 12 

1 
62,298.80       14.088.98 
41,829.37  1      2.048.55 

115.77 
48.94 

143,416.55 

1907 

Increase  (  +  )  or 
decrease  (-).. 

•2,171.60 

13.C4 

126,612.52 

1                     1                       1 
+212.31    +15, 551.41' -20, 469. 43    -12,045.43 

1                     1                       1 

+13.94 

-66.83 

-16,804.08 

SILVER. 


The  yield  of  silver  amounted  to  2,511,807  ounces  in  quantity,  valued 
at  $L(>r)7,8r)2.  Compared  with  the  figures  of  1906,  this  indicates  a 
decrease  of  514.541  ounces  in  quantity  and  of  $8C)9.8r)2  in  value.  The 
output  of  silver  came  mainly  from  copper  ores,  from  which  source 
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were  derived  1,410,064.  ounces,  of  which  4-k'J  per  cent  is  ahnost 
equally  divided  between  Cochise  and  Yavapai  counties,  each  county 
showing  a  decrease  in  silver  recovered  from  its  coi)per  ores  as  against 
the  recovery  reported  in  1006.  Siliceous  ores  produced  076,600  ounces, 
or  38.8  per  cent  of  the  total.  This  output  is  404,070  ounces  in  excess 
of  the  production  of  1006.  Silver  decreased  in  production  in  1007 
from  copper  ore,  lead  ore,  and  copper-lead  ore.  The  largest  producers 
of  silver,  named  in  order  of  output,  are  the  Tombstone  mine  in 
Cochise  County,  the  United  Verde  m  Yavapai  County,  and  the  Cop- 
per Queen  ancf  Commonwealth  mines  in  Cochise  County.  The  crude 
ore  treated  at  smelters,  1,771,270  tons  in  quantity,  yielded  1,745,083 
ounces  of  silver,  averaging  0.00  ounce  per  ton.  At  concentration  mills 
249,036  tons  of  concentrates  were  made,  yielding  300,586  ounces  of 
silver,  or  an  average  of  1.2  ounces  per  ton.  Gold  and  silver  mills  treated 
202,095  tons  of  ore,  yielding  464,063  ounces,  contained  in  bullion  from 
amalgamation  and  cyanide  operations,  and  averaged  2.20  ounces  per 
ton.  Cochise,  the  leading  county  in  silver,  is  credited  with  1,411,301 
ounces,  valued  at  $031,450,  in  1007,  as  against  1,757,360  ounces,  valued 
at  $1,177,437,  in  1006,  a  decrease  of  346,068  ounces  in  quantity  and  of 
$245,978  in  value.  This  is  the  largest  decrease  in  silver  recorded  in 
Arizona. 

Source  of  silver  production  in  Arizona,  hy  kinds  of  ore,  in  1007,  hy  counties,  in 

fine  ounces. 


Cottntf. 

Flacpn, 

HillceoiK^ 
ore. 

Copper 
one. 

04,  Kan 

7tt,hiflfi 

19,  sn 

Lead  ore. 

'Zinc 

Copper- 
leHcl' 

ore. 

Copper- 
Ittfid 
ore. 

40  L 

Totnl. 

Oochlae .,.......-., 

n 

11 
1 

791,451 
& 

117,3lfi 
ft,  1(10 

2fi,800 

I  ^  .|  11^  301 

Cocoa Ina  ami  Mfirit^ipfL,. 
GIU....... 

l.iill 

liO 

I'D,  \m 

19,208 
J,  VAl 

n.oca 

Orabam  ._,-,» »»- 

fil.  ft7% 

Moli*v«...- 

Glit 

J^).b!i7 

piin& ._,,. .*.,» 

&4 
5 

1.143 

H>.\734 
21.aS6 

Final 

SADta     CniXir..    ir,<    ...   ,    .r,»*» 

:     1.7i.S 

1 

9.; 

«;i7.  iMt 

YBvapia...-,, 

Vuma , 

154 

JOTr 

-m 

11.  M6 

TiH&l *- 

se.i 

076,  GOU 

l,4lti,%4 

112.92:1 

5TJ       1.71*8 

ZlUfK 

?j,:>ii.h97 

Comparison  of  these  totals  for  1007  with  the  silver  output  for  1906 
is  as  follows: 

Production  of  silver  in  Arizona  in  1906  and  1907,  hy  kinds  of  ore,  in  fine  ounces. 


Year. 


1906 

1907 

lDCTeaiie(+)orde- 
M-) 


Placers. 


274 
365 


Siliceous 
ore. 


571,621 
976.  tXX) 


+91    +4(M,979 


Copper 
ore. 


1,724,601 
1,416,964 


Ia'juI  ore. 


7l8,Slfi 


Zinc 
ore. 


'*^*"*        lea<!        Total, 
on?.    I 


leud- 
zinc 
ore. 


•  I. 


.    11.  LW     8.()L»r..438 
112. 9*23  I        r)19  i     1.72M  ,    •J.Ty.S     L>..M1,.S97 


07,637  |-60r>,893  I     +519    +1,728  |- H,  128      -514,541 
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COPPER. 


In  1907  the  output  of  copper  in  Arizona  amounted  to  254,879,489 
pounds,  valued  at  $50,975,898.  Compared  with  the  figures  of  1906 
this  shows  a  decrease  of  11,952,375  pounds  in  quantity  and  of  $522,652 
in  value.  The  decreases  are  recorded  in  Cochise  and  Yavapai 
counties,  where  the  greatest  curtailments  were  made  at  the  time  of 
the  panic  of  1907,  but  this  did  not  affect  any  of  the  other  counties  in 
the  Territory,  as  each  shows  an  increase  over  the  production  in 

1906.  The  closing  of  several  copper  furnaces  at  Douglas,  in  Co- 
chise County,  and  of  the  entire  smelting  plant  of  the  Arizona 
Smelting  Company  in  September  at  Humboldt,  in  Yavapai  County, 
is  responsible  for  a  large  share  of  the  decrease.  In  Graham  County, 
and  probably  in  others,  the  large  mining  companies  were  known 
to  take  advantage  of  the  high  price  of  copper  to  mine  ores  con- 
taining a  low  percentage  of  the  metal.  Graham  County  holds  sec- 
ond place  in  the  Territory  as  a  producer  of  copper,  "Gila  third, 
and  Yavapai,  which  was  third  in  1906,  dropped  tx)  fourth  place  in 

1907.  Cochise  County,  however,  is  credited  with  43.1  per  cent  of 
Arizona's  output,  or  110,024,926  pounds,  valued  at  $22,004,985  in 
1907.  Compared  with  the  figures  of  1906  this  shows  a  decrease  in 
1907  of  20,004,090  pounds  in  quantity  and  of  $3,090,615  in  value,  and 
forms  the  largest  part  of  the  copper  decrease  in  Arizona.  The  crude 
ore  treated  at  smelters,  or  1,771,270  tons  (which  includes  lead  ore), 
contained  200,274,163  pounds  of  copper,  or  an  average  of  113  pounds 
per  ton,  equivalent  to  5.65  per  cent.  Included  in  this  ore  to  smelters 
was  134,550  tons  of  old  slag  resmelted.  The  total  Quantity  of  con-: 
centrates  produced  in  Arizona  was  249,036  tons,  or  which  243,941 
tons,  or  97.9  per  cent,  contained  54,604,205  pounds  of  copper,  an 
average  of  223.8  pounds  per  ton,  or  11.19  per  cent  of  copper.  Tne  con- 
centrates were  produced  in  the  following  counties,  named  according 
to  importance  of  output:  Graham,  Gila,  Yavapai,  Pinal,  Santa  Cruz, 
and  Cochise,  and  represented  1,465,048  tons  of  crude  ore  mined  and 
concentrated,  but  they  did  not  include  ore  treated  at  gold  and  silver 
mills,  which  produced  some  concentrates  containing  copper. 


LEAD. 


The  output  of  lead  decreased  from  5,638,735  pounds,  valued  at  $321," 
408,  in  1906,  to  4,660,684  pounds,  valued  at  $247,016,  in  1907.  Larger 
returns  than  in  1906  were  reported  from  Mohave  and  Pima  counties. 
Cochise  County,  still  holding  first  place  with  1,654,773  pounds,  was 
followed  by  Mohave  County  with  1,229,654  pounds,  which  was  second 
in  rank  for  1907  instead  of  Santa  Cruz  County.  The  latter  county 
took  third  place  in  total  output,  the  county  output  having  decreased 
from  1,468,556  pounds  in  1906  to  625,861  pounds  in  1907.  Crude  ore 
to  smelters  contained  69.1  per  cent  of  the  total  output,  or  3,222,896 
pounds.  Concentrates,  containing  lead  produced  at  concentration 
mills,  aggregated  4,327  tons,  and  contained  1,399,275  pounds  of  lead, 
averaging  323.3  pounds,  or  16.16  per  cent  of  lead  per  ton  of  concen- 
trates. The  concentrates  were  produced  in  the  following  counties, 
named  in  order  of  importance  in  the  ouput  of  lead:  Santa  Cruz, 
Cochise,  Yavapai,  Mohave,  and  Pinal.     They  represent  93,638  tons 
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of  crude  ore  mined  and  concentrated,  which  quantity  does  not 
include  some  ore  treated  at  gold  and  silver  mills  containing  lead, 
which  was  saved  in  concentrates. 

ZINC. 

The  zinc  output  reported  for  Arizona  in  1907  was  estimated  as 
spelter  and  aggregated  228,490  pounds,  valued  at  $13,481.  This  was 
derived  from  Yavapai,  Santa  Cruz,  and  Mohave  counties,  named 
according  to  importance  of  production,  each  recording  the  product 
of  one  property.  Crude  zinc  ore  was  shipped  from  Mohave  County 
only,  the  remainder  of  the  production  being  shipped  as  concentrates. 
The  total  yield  of  zinc  was  contained  in  392  tons  of  ore  and  concen- 
trates, averaging  582.8  pounds  per  ton.  The  production  and  shipment 
of  zinc  ore  and  concentrates  from  the  Territory  depend  on  the  grade 
of  jjroduct  and  the  price  offered.  Mohave  County  will  remain  a  pro- 
ducer of  zinc  ore  during  1908,  and  possibly  Yavapai  County  will 
again  record  the  production  during  that  year. 

MINING  INDUSTRY  IN  ARIZONA  IN  1907. 

Throughout  Arizona  considerable  work  was  reported  by  mining 
companies  in  1907,  not  only  in  the  development  of  mines  but  also  in 
maintaining  an  increased  production,  even  during  a  period  when  there 
was  a  shortage  of  cars  and  a  scarcity  of  labor  and  fuel.  In  August 
the  decline  in  the  prices  of  metals  commenced  to  affect  the  prosperity 
of  the  Territory,  and  it  continued  to  do  so  through  the  close  of  1907. 
Arizona  surpassed  the  output  of  copper  of  Montana  in  1907  and  now 
stands  first  in  the  rank  of  copper-producing  States.  The  price  paid  to 
certain  copier  producers  in  Arizona  declined  from  25.52  cents  per 
pound  to  12.48  cents  per  pound  for  copper  delivered  in  November." 
Nearly  all  the  smaller  producers  ceased  oi>eratioiis  and  several  large 
companies  curtailed  output  to  a  small  extent,  but  nevertheless  an 
increase  of  production  over  that  of  190G  was  shown  in  each  county, 
except  Cochise  and  Yavapai  counties.  The  profitable  extraction  of 
ores  containing  low  percentage  of  copper  often  depends  upon  the 
quantity  of  gold  and  silver  contained,  and  the  process  of  electrolytic 
copper  refining  permits  these  metals  to  be  cheaply  separated  from 
the  impurities.  Certain  copper  ores  at  (xlobe  and  Clifton,  if  treated 
alone,  would,  on  account  of  the  low  content  in  gold  and  silver,  neces- 
sarily have  their  coppei*  turned  into  casting  and  not  into  electrolytic 
copper,  and  the  precious  metals  would  not  be  recovered. 

Two  new  milling  plants  in  the  San  Francisco  district,  Mohave 
County,  to  be  equipped  for  cyanide  treatment,  were  under  construc- 
tion, and  the  equipment  of  another  for  the  North  Star  mines  was 
delivered  at  Kofa,  in  Yuma  County.  One  concentration  plant  in 
Pima  County,  in  the  Silver  Bell  district,  was  commenced.  These 
milling  plants  should  be  in  operation  early  in  1908. 

The  copper  smelter  of  the  Southern  Arizona  Smelting  Company 
at  Sasco,  in  Pima  County,  was  almost  completed  and  was  to  be  in 
operation  in  January,  1908,  to  treat  the  ores  of  the  Imperial  mine  and 

•Annual  report  of  Calumet  and  Arizona  Company,  1007,  lUsbee,  Ariz. 
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possibly  certain  ore  produced  at  Tombstone,  in  Cochise  County,  and 
concentrate  from  Poland  and  Congress  in  Yavapai  County,  where 
mines  are  located  belonging  to  the  same  interests.  The  smelter  re- 
ported as  likely  to  be  built  m  1907  near  Phoenix  did  not  materialize, 
and  nothing  was  accomplished  in  the  building  of  additional  smelters 
at  Globe.  A  lead  and  copper  plant  is  planned  for  construction  near 
Tucson  by  the  Arizona  Smelting  Company.  This  company  has  no 
relation  to  the  company  of  the  same  name  at  Humboldt,  in  Yavapai 
County. 

liaih'oad  construction  of  the  Arizona  and  California  line  has  been 
completed  from  AVickenburg  to  Parker,  on  the  Colorado  River,  and 
is  expected  to  be  continued  to  a  connection  with  the  main  line  of  the 
Santa  Fe  route  in  California.  The  Southern  Pacific  took  under  con- 
trol, in  May,  the  Santa  Fe  branch  line  that  was  being  built  up  the 
Gila  River  canyon,  and  that  is  to  be  completed  to  a  connection  with 
the  main  line.  Copper-ore  producers  in  Pinal  County,  into  which 
the  railroad  is  being  built,  were  greatly  affected  by  the  change,  as 
the  low  freight  rates  to  Humboldt  immediately  ceased  and  all  ores 
of  profitable  shipping  grade  were  diverted  to  the  Deming  and  El 
Paso  smelters  in  New  Mexico  and  Texas. 

Arizona  has  13  counties,  from  11  of  which  mine  operators  reported 
production  of  metals  in  1907.  Ninety-five  mining  districts  have  a 
production  credited  to  them  for  1907.  Later  in  this  report  a  brief 
review  is  given  of  each  of  the  productive  counties  and  districts. 

Production  of  gold,  silver,  copper,  and  lead  in  Arizonu  in  1907,  by  counties. 


Gounly. 


Fine 
21,070.21 
Gila... ,. .--:.-. I    3,001.14 


Cru^inina  ami  Mtirlt'upii  , 


Gold. 


QuantUy.     VAJiie. 


Mulmvt! 

FliiftL 

San  III  fniz . 
YriVHptil  ... 


TomL 


Count  r. 


Crwihi^e.  ................ 

Crtcoiiirm  luid  Muritupii  . 

CJila ..:... 

Gmliflin 

Mohiivfi  ,,,,*......,...... 

Pima 

IMnnI  „,..„, 

SaiiTiLrriia  ...... . 

Ytivur^U 

Viimn 


Tot  111 . 


120,6l2.ett 


l.47li,07 
2fi,ai7-90 
(^IK.57 

i,iri.3i 

137.7^ 
14,011.52 


la,  407 

29,196 

2,&47 

1,144,102 

IKU,047 


^  017, 315 


fiiTvt?r. 


QuflntUy.      Valne, 


Fine 

fitttiae*. 

1,41I,B01 

2.611 

94.0S3 

87,  bis 

m.m 

l0r>,7H4 

i%  G74 

647,4tSS 

1L5J« 


2,  .711, 897 


•9S1»45D 

1,723 

02,081 

57,  W I 

^3,392 

69,784 

13,881 

32,7*^-1 

427,  M2 

7.N01 


l,fi67,862 


Copper. 


Quantity.      VoIuq 


110,021,926 
44ffL.^9a 

e2,7ao,%2 

^U210 

1/191,322 

35,734,416 
«2,21i 


2bi,  H79,  489 


0e4^9S5 

«75,1M 
M4a93 

120,343 
337,140 
3SS,a»l 
100, 8U 

146,883 
16,443 


50,97».89§ 


Lead. 


Quantity, 


1,15^,773 


IIJI,  fi23 

14,  U-2 

lp2lB,r»5J 

300,4:^ 

G25,a«31 
521,307 
150,370 

4,6eo,<i«4 


Value. 


187,703 


H,r}(ll 
750 
&■>,  171 
1&,923 
13^ 
33.171 
27,  629 

7,se» 

il7,0lO 


Zinc. 


QtMntlty.         VeIuc. 


PftnndM. 


f»,6e6 


57,03*( 
140, 7»i 


228,490 


11.809 


B.3Ga 
8,307 


l3p4Sl 


Total 


|23,4Se,T0T 

100,643 

7,507.880 

12,033,256 

82&,997 

1,43«.3M 

ITS,  019 
«,7H2fl3 

33t(.aS0 

^,  Ml,  600 
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The  following  table  shows,  by  counties,  the  tons  of  ore  sold  or 
treated,  the  number  of  deep  mines  selling  or  treating  ore,  the  average 
total  value  per  ton,  and  the  average  value  per  ton  in  gold  and  silver: 

Tons  of  ore  Bold  or  treated,  number  of  deep  mines  producing,  and  value  of  ores 
in  1906  and  1907,  by  counties. 


County. 


Ore  ROM  or  treated 


VM7. 


Cochifie i,oao,9fle 

Coconino  and  Maricopa B,  73:3 

OUa 4U,B60 

Graham L  118,498 

Mohave 6«,e87 

Pima '  h7,bm 

Pinal I  19.911 

Santa  Cruz I  15,145 

Yavapai f  37ft,aflH 

Yuma 77,1H0 


or  clecrGose 
pared  with 

isoe. 


+  ^,mj 

+1K»,338 
■i-    4,055 

-  7.344 
+  17,55!? 
-10ti,904 

-  23.390 
+  Jrj,406 


Total a,6ti7,133  . 


-  n.95«j 


Number  of 

dcppmin«3prt>' 

ducing. 


1906. 


152 


Average  total 
vitluL'  per  too.*" 


Average  value 

pertctnJii 
gold  AJid  all  Ver.a 


1307.       1906. 


?J2.5t 

!>,21 
13.12 
]9.70 
]6.€ij 

1.P5 

^,fvl 


1907. 


ril,70 
1LT2 

8.91 
n.99 

31.11 
n.42 

4/20 


15.!^     y^.m 


1B06, 


V1.50 

8.20 

.31 

.n 

11. S8 

IJi 

5.^1 

4.32 
4.65 


1907. 


1,45 
.2K 
.((6 
9.27 
l.iO 
2.14 
■i.!l5 
4.  i;^, 


l.,H8  I        1.19 


"  Value  por  ton,  placer  product  excluded. 

The  total  tonnage,  by  kinds  of  ore  sold  or  treated,  in  each  countj^  of 
Arizona  during  1907,  is  shown  in  the  following  table  : 

Subdivision  of  tonnage  of  ore  sold  or  treated  in  Arizona  in  11)01,  by  count irs,  in 

short  tons. 


County. 

SlllceoiiH 
oru. 

(Copper 
one. 

i 

tiW 

Total. 

QN^biHe.,..,,,*...-.^, ,,. 

136,336 

1,700 

414 

1,760 

fla,F46 

390 

fi,679 

123 

fll.4lH 

76.2&3 

965,165 

7,028 

444,248 

1,416,718 

56,614 

H230 

a,  156 

291,680 

S95 

401  L,,..... 

1 

yi 

1,080,986 
8,  72S 

CoootLliio and  Marfcopft ..**.... 

am, ........r..... 

'JSS    ....^ 

444, 8<K) 

1,418.499 

68,KS7 

flrabam  -  *           *  - 

21 

llohATQ -> 

3J0<L  1          31 
464    

Pima  , . 

1          71 

57. 5:59 

Final .  .....**.„,,. .*.*» ,. 

2    ....* 

19,911 

15.145 

375  3y8 

Santa  Cnii  .*.---._.^-.. 

10,446  |. 

1,420               i 

YaT&D&t ..  -.^  .  . 

ySST^::::::.:.::::::::::.:::...::: 

470  |.. 

i          22 

77, 180 

Total. 

Value  per  ton  In  gold  and  Bllver. ., . , 

3jy7,00a  a,19L125 
46.47          fO,56 

17,301  1          31 
16.  i»     ^.U2 

1.420          188 
W.  ^0  ■  Sin.  20 

3,667,133 
SI.  19 

In  1906  the  subdivision  of  the  tonnaf^c  and  the  average  value  per  ton  in  Knld  and  silver 
were  tin  follown:  Of  siliceous  ore.  272,011  tons.  $0.."».'J  per  ton;  of  copper  on*,  :i,()Si).s.'»(; 
tons,  79  cents  per  ton;  of  lead  ore,  221,370  tons,  !?3.4S>  per  ton;  of  copper-lead  ore,  1,l:4o 
tons,  f  7.90  per  ton ;  total,  :{,585.089  tons. 
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Tonnage  of  milling  and  smelting  ore  and  con(^trate9,  and  quantity  of  gold  and 
silver  contained  in  bullion,  produced  in  Arizona  in  1907,  by  counties. 


Ck>unty. 


Cochise 

Coconino  and  Maricopa, 

Gila 

Qraham 

Mohave 

Pima 

Pinal 

Santa  Cniz 

Yavapai 

Yuma 

Total 


Ore  to  ^Id  and  sUyer  mlUs. 


Quantity. 


Short  Unu. 

a  51, 411 

1,700 

405 

80 

<>54,605 

850 

5,659 

92 

12.422 

76,271 


202,995 


Ooldin 
bullion. 


Fine 

ovnca. 

6,058.18 

509.04 

101.60 

89.50 

25,212.96 

120.98 

1.125.06 

75.10 

14,995.66 

18,462.10 


61,695.09 


Silver  in 
bullion. 


Fine 

ouneet. 

428,786 

5 

19 

8 

14,280 

71 

855 

249 

16,161 

5,064 


464,968 


Ore  to  con- 
centrating 
mills. 


Short  toM. 
62,706 


138.956 

1,261,113 

9,572 


8,541 

10,776 

97.786 

420 


County. 


UMii 

(Imham. ... 
Mohave  .., 
I'Lma  ►  * .  ^ . . 

rinitl 

Siinla  Cntz 

Yllmur.,.., 

Ta^al 


Concentratta  produced. 


Quantity* 


Short  tout. 
1.0J7 
10,003 

3ft 

4m 

1,284 

1^2,030 


Gold. 


Fine 

ounces. 

2.4€9.07 

660.16 

361,79 

1,5^4.03 

41.86 

.27 

3L80 

iaa&i-74 


249.03(1  17,2^.62 


Silver. 


Fine 


173,358 
16,409 
14.357 
14,356 
2,348 
650 
11,392 
66,172 
2,550 


800, 5S6 


Copper. 


Poutnti. 

500 

6,152,716 

47,173.677 

1.102 

231.599 

8,9% 

1.036,416 


M»  605, 326 


Bnmdj. 

I^unds. 

415,188 

*"JHI 

S,S50 

300 

423,400 

*? 

376.806 

a, 

101,400 

ZlDC 


1.437.73S   197,824 


Total 
value  of 
coDcen- 

trates. 


tlS5.675 
1,255.  OQO 

9,451,690 
47,275 
a.W7 
46,774 
86^015 
531,  i]& 
7,057 


11,563,^^ 


Ckiunt^v 


Crude  one  to  ameltfir. 


Qimiitltj-.      Gold.       SilTer.       Copper* 


Zinc. 


T^tal 

value. 


Cochiw^ **..,. 

Coconino  and  Marifxtpn 

Gila 

Grahain  ........ 

Mohav^J .,...,. 

Pima.     ,..**.,*. ... 

Pinal.-.. 

Santa (nia *.....  .. 

YavapH  i . , 

Yuma , 

Total 


Shortt&fts. 
d9W.8ffl» 

(-305,500 

AlVi.3U6 

4,710 

57.1fi9 

&,7H 

4.27S 

P 265,  ISO 

489 


Fine 

aunccv, 

12,56(1.70 

iy.7« 

2,23*33 
1.0&4.7e 
1,660.91 

60.  oa 

aG5.51 

30.81 

'27.150.56 


Fine 

OKHCet. 

mo,  1^1 

i.5to 
77,633 
73,:il6 

103.261 

38,033 

5«>4,&91 

3,776 


110.024,430 

4  IS.  4W 

30.?/3,i!78 

l.i,M7,2a5 

600,108 

6,«S5,3H4 

495/258 
34,69i»,Dal 


11,289,636 


161.523 
14.  U2 

1.122.819 

2ai,5«0 

2.iG4 

197,461 

144,602 

48.070 


fS2,S65,0e» 

91,021 

C3SO,S23 

8.l80,m 

248.182 

1,421,919 

210.769 

135,257 

7.^1,4(M 

85,288 


1.771,270  15,511.-22 


U 74^983  200.274,163  8,222,»B6 


30,666 


42,820, 6H 


°  IncludoH  18,800  tons  old  tailinj^R  to  gold  and  silver  mills. 

*  Includes  2,.'>00  tons  of  old  taillnps. 

«"  Production  reported  from  one  property  In  each  county. 

"  Includes  0H,O72  tons  of  old  slag  and  flue  dust. 

*■  Includes  :M.8(>.'»  tons  of  old  sla^  and  flue  dust. 

'  Includes  .'{C.Gl.'i  tons  of  old  slag. 

«  Includes  982  tons  of  tailings  for  converter  lining. 
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The  table  following  ^ves  the  number  of  mines  classified  according 
to  their  chief  products  m  1907 : 

Number  of  mines  in  Arizona,  classified  by  chief  products  in  IDOl, 


Mines 

prod- 
uct. 

Gold 

placer 

mines. 

Deep  mines. 

Coonty. 

Gold. 

Silver. 

Gold 

and 

silver. 

Gold, 

silver, 

and 

copper. 

Gold, 

silver, 

copier, 

lead. 

Gold, 

silver, 

and 

lead. 

Gold, 
silver, 
copper, 
lead, 
and 
zinc. 

Cochise 

49 
18 
42 
85 
49 
44 
82 
21 
117 
30 

2 
8 
1 

1 

2 

3 
1 
8 
5 

12 
8 
8 
8 

21 
5 

25 
14 
84 
25 
14 
27 
28 
6 
60 
10 

14             3 

Coconino  and  Maricopa 

Gila 

1 
1 
3 
9 
3 

3 

1 
18 

? 

Graham ,--,,.,-, 

i 

i 

1 

iffohave 

1 

Pima                           

2 
2 

Pinal  

Santa  Cruz        

7              4 

2  :          4 

3  1           5 

1 

Yavapai . 

26 

7 

2 

1 

1 

Ymna                  

Total 

437 

44 

3 

5 

59 

238 

43  1          42 

8 

PRODUCTION  BY  INDIVIDUAL  COUNTIES. 


COCHISE  COUNTY. 

Production  of  gold,  sUver,  and  associated  metals  in  Cochise  County,  Ariz,,  in 

1906  and  1907. 


Metal. 

1906. 

1907. 

Increase  (  +  )  or 
decrea.se  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

29,906.81 

1.757,869 

180,029,016 

2.124,605 

S618,270 

1,177,437 

25,095,600 

121,102 

21,070.21 

1,411,301 

110,024,926 

1,654,773 

$435,560 

931, 459 

22,004,985 

87,703 

-  8,838.60 

-  346,068 
-20.004,090 

-  469,8:i2 

-  $182,710 

-  245, 978 
-3,090,615 

-  33,399 

Total 

27,012,409 

28,469,707 

-  3,562,702 

1 

Source  of  gold  and  silver  in  Cochise  County,  Ariz,,  in  1906  and  1V07,  by  kinds 

of  ore,  in  fine  ounces. 


Metal. 

Year. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Copper- 
lead  ore. 

Total. 

Gold 

ri906 
1l907 
/1906 
\1907 

98.86 

40.44 

.13 

.11 

5,302.51 

9,199.06 

444,049.00 

791,464.00 

17,257.11 

11,681.72 

706,484.00 

592,535.00 

7,205.84 

248.71 

606,626.00 

26,800.00 

50.00 

.28 

197.00 

491.00 

29,908.82 

gilYer. 

21.070.21 
1,757,369.00 

1,411,301.00 

In  the  production  of  copper,  lead,  and  silver  Cochise  County  leads 
all  others  in  the  Territory,  as  well  as  in  the  total  value  of  its  mineral 
output,  which  aggregated  $23,459,707  in  1907.  The  ores  produced  by 
47  aeep  mines  in  1907  amounted  to  1,080,986  tons,  as  against  1,195,048 
tons  from  19  deep  mines  in  1906 — an  increase  of  28  mines  and  a  de- 
crease of  114,662  tons  in  1907.  The  total  average  value  per  ton 
decreased  from  $22.59  in  1906  to  $21.70  in  1907.    Ores  treated  at 
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.smelting  plants,  including  r>3,072  tons  of  old  slag  and  flue  dust  re- 
smelted,  aggregated  OGG.SGl)  tons,  and  they  contained  12,566.70  ounces 
in  gold,  810,ir)l  ounces  in  silver,  1 10,02-4,4:20  pounds  of  copper,  and 
l,^:V.)fiX)  pounds  of  lead,  which  yielded  a  total  value  of  $22,865,059, 
or  an  average  value  of  $23.04:  per  ton.  Crude  ore,  aggre^ting 
(*)2,70()  tons,  went  to  5  mills  equipped  with  concentrators,  and  yielded 
1,017  tons  of  concentrates,  containing  2,409.97  ounces  of  gold,  172,353 
ounces  of  silver,  50G  pounds  of  copi^er,  and  415,138  pounds  of  lead. 
These  concentrates  were  valued  at  $185,675,  or  an  average  value 
of  $182. r)7  per  ton.  At  1  mill  equipped  w^ith  concentrators  for  the 
concentration  and  extraction  of  the  base  minerals,  further  treatment 
was  given  the  tailing  with  the  cvanide  process  for  the  recovery  of 
the  included  gold  and  silver.  At  4  gold  and  silver  mills,  using 
amalgamation  and  cyanide  processes,  51,411  tons  of  ore,  including 
18,800  tons  of  tailings,  were  treated,  and  produced  bullion  containing 
0,0:>3.13  ounces  of  gold,  valued  at  $125,129,  and  428,786  ounces  of 
silver,  valued  at  $282,999,  a  total  value  of  $408^128,  or  an  average 
value  ])er  ton  of  $2.43  in  gold  and  of  8.3  ounces  m  silver. 

At  Douglas  the  smelters  found  difficulty  in  operating,  owing  to 
the  railroad  congestion,  which  made  it  impossible  for  them  to  secure 
oil  from  California  points,  the  natural  source  of  the  supply,  and  com- 
pelled the  companies  to  ship  the  oil  from  eastern  Texas  at  much 
liigher  prices.  It  was  also  necessary  to  secure  a  greater  pait  of  the 
coke  supply  from  the  East,  which  also  cost  more  that  the  western 
coke.  The  smelters  reduced  their  output  of  copper  50  per  cent  during 
the  latter  part  of  the  year. 

Calif onna  (lisfrict. — On  the  property  of  the  Savage  Gold  and  Cop- 
per* Company  there  was  installed  a  matte  furnace  to  treat  50  tons  of 
ore  per  day,  but  it  was  not  in  operation  during  the  year.  There  are 
5  shafts  at  this  mine,  the  deepest  of  which  is  93  feet,  and  an  ad't  320 
feet  long.  The  Treasury  group,  owned  by  the  Cochise  Consolidated 
('op|)er  Company,  (m  which  property  there  were  installed  during  the 
latter  j)art  of  190(>  Sutton  dry  concentrators,  did  not  operate  during 
1907  on  a(;count  of  litigation.  The  Chamberlain  and  Morrow  prop- 
erty nia<le  one  small  shipment  during  the  year. 

('(H'liisc  district, — The  Peoples  Party  group,  operated  by  the  Maga- 
zine ('()|)per  Company,  made  several  shipments  of  copper  ore  con- 
liiining  silver  and  some  lead.  The  Kepublican  and  Mammoth  mines, 
opeijited  by  the  Arizona  Consolidated  Mining  Company,  are  devel- 
oped by  two  incline  shafts,  500  and  27G  feet  deep.  The  ore  shipped 
riiiiiaiiied  24r).040  pounds  of  copper  and  3,122  ounces  of  silver,  aggre- 
jL'^iitiiijL'  ill  value  $r)l,0r)8.'^  The  Old  Terrible  mine  was  operated  dur- 
ing' the  lirst  part  of  the  year  by  the  Manzora  Mining  Company,  and 
«  oiMi'iitrjiti*-^  and  crude  ore  were  shipped  to  the  smelter.  The  prop- 
•  riy  i-  equipped  with  a  20-stamp  mill  and  3  Wilfley  tables.  The 
.May  How  IT  iiiiiH*  made  several  shipments  of  crude  ore,  which  con- 
iiiiiied  lopper  and  a  small  (juantity  of  silver.  At  the  Peabody  mine, 
ouiieij  by  ilip  Bonanza  Belt  Copper  Company,  there  was  carried  on 
de\ilnj>inent  from  the  300- foot  incline  shaft.  Approximately  600 
{iv\  t,\  ijpvelopment  work  was  accomplished  during  11)07.  The  ore 
uii.i  .'liijiped  to  Kl  Paso,  Tex.,  and  Douglas,  Ariz.,  and  aggregated  in 

•  sill  1 1  mill  I  »r  «n)HH  product  for  tlie  year  11)07,  published  by  the  auditor  of  the  Terri- 
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value  $48,832  for  the  content,  consisting  of  220,840  pounds  of  copper 
and  7,12G  ounces  of  silver.** 

Do%  Cdbezas  distiict, — The  property  formerly  operated  by  the 
Cottomvod  Mining  Company  is  reported  as  abandoned.  However, 
the  milling  plant  of  the  company  was  leased  during  the  year  to  work 
experimentally  on  various  ores  of  the  district.  The  operators  of  the 
Liula  property  in  Apache  Pass,  ow^ned  by  the  Arizona  Gohl  Mining 
Company,  used  the  Cottonwood  mill  in  testing  their  ores.  Concen- 
trates produced  contained  lead,  gold,  and  silver,  and  some  bullion 
caught  on  the  plates  was  sold.  The  Oneida,  the  Climax,  and  the 
Standard  claims  produced  small  (luantities  of  crude  ore  and  lead  con- 
centrates containing  gold  and  silver.  The  Sunset  Mining  and  Mill- 
ing Company  produced  a  car  of  ore,  containing  copper  and  silvi^r. 

Hartford  district. — There  was  considerable  activity  in  the  llua- 
chuca  Mountains.  Much  development  work  was  done  by  the  lUitte 
and  Arizona  Copper  Company  in  opening  up  its  property.  The  adit 
has  been  driven  a  distance  of  2,000  feet,  and  about  100  feet  farther 
it  is  expected  to  cut  a  contact  which  contained  copper  ore  at  the  sur- 
face, 1,100  feet  above  the  face  of  the  adit.  Test  shipments  were  made 
of  the  ore.  Tlie  Mitchell  Development  Comj>any  has  done  much  ex- 
ploitation work,  and  the  Exposed  Reef  and  other  claims  taken  over 
by  the  Sitric  Mines  Company  have  had  important  work  performed 
upon  them  during  the  year.  The  ore  from  the  Reef  group  was  tested 
thoroughly  for  the  best  process  of  treatment,  and  it  has  been  decided 
to  make  alterations  on  the  old  100-ton  cyaniding  j)lant  and  to  equip 
it  with  tube  mills  for  grinding  the  ore.  Water  is  obtained  from  Carr 
Peak,  2  miles  distant  and  100  feet  above  the  camp.  This  may  be  used 
in  furnishing  power  for  mining  purposes. 

Tombstone  district. — ^The  Tombstone  Consolidated  Mines  Company 
produced  during  1907  lead  ore  containing  silver  and  gold  aggregat- 
ing in  value  $507,009.*  The  Contention,  Grand  Central,  Emerald, 
Tough  Nut,  Silver  Thread,  Tranquillity,  West  Side,  Lucky  Cuss,  and 
other  claims  are  operated  by  this  company.  The  development  work 
is  carried  on  by  several  shafts,  the  deepest  of  which  is  1,000  feet,  sunk 
on  the  Contention  claim,  through  which  by  the  installation  of  large 
pumps  the  unwatering  is  done.  One  mile  distant  from  the  Conten- 
tion, in  a  southeasterly  directicm,  is  the  Emerald,  which  has  attained 
a  depth  of  900  feet  since  the  pumps  were  put  into  oj)eration.  It  is 
said  to  be  one  of  the  best  producing  claims  in  the  grou]).  The  pump- 
ing record  continued  in  the  neighborhood  of  4,000,000  gallons  of 
water  daily;  a  gradual,  but  effectual,  lowering  of  the  water  level 
throughout  the  district  was  recorded  and  the  drainage  i)roblem  is 
solveo.  It  is  stated  that  a  new  ore  body,  50  feet  below  w^ater  level, 
was  penetrated  the  latter  part  of  the  year  in  the  Emerald  mine.  The 
concentration  mill  and  cyanide  plant  for  treating  mill  tailings  oj)- 
erated  the  greater  part  of  the  year.  At  the  I^uck  Sure  and  Black 
Eagle  mines,  operated  by  the  Old  Glory  Mining  Company,  develop- 
ment work  was  done  and  some  ore  was  shij^ped.  The  Ilershell  mine 
was  operated  and  produced  a  lead  ore  containing  silver.  The  prop- 
erty is  developed  to  a  depth  of  350  feet.  A  number  of  jn'ospects  in 
the  district  have  been  developed  and  from  them  were  shipped  small 
lots  of  ore  to  the  smelter. 


■  Statoment  of  gross  product  for  the  year  1907,  published  by  the  auditor  of  the  Terri- 
toiy,  1908. 
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Turquoise  district, — The  Commonwealth  Mining  and  Milling  Com- 
pany has  its  vertical  shaft  now  at  a  depth  of  540  feet.  The  milling 
plant,  equipped  with  80  stamps  and  pan  amalgamators,  operated  on 
ore  from  the  mine  and  part  of  the  old  dump  of  tailing  was  re-treated. 
Bullion  was  shipped  containing  2,734.12  ounces  of  gold  and  314,898 
ounces  of  silver,  aggregating  in  value  $2C2,227.<*  The  Copper  Belle 
mine  was  leased  to  the  Shannon  Copper  Company  at  Cliuon,  Ariz., 
during  1907,  and  a  large  tonnage  of  copper  ore,  valuable  as  a  flux, 
was  shipped  to  the  Shannon  smelter.  This  contained  64,982  pounds 
of  copper,  20,843  ounces  of  silver,  and  307.03  ounces  of  gold,  aggre- 
gating in  value  $32,9G2.<»  The  vertical  shaft  on  the  property  is  350 
feet  deep,  with  lateral  drifts  and  crosscuts.  The  Dragoon  Copper 
Mining  and  Smelting  Company  shipped  some  copper  ore  to  the 
smelter.  The  Fluorine  Mining  and  Milling  Company  has  a  vertical 
shaft  100  feet  deep.  The  ore  shipped  is  valuable  to  the  smelters  for 
furnace  lining.  A  cyanide  plant  is  being  considered  by  the  company 
to  treat  the  ore  on  the  property.  The  Tom  Scott  mine  was  operated 
during  1907  by  the  Tejon  Mining  Ccmipany,  and  crude  ore  was 
shipped  to  the  smelters,  which  contained  copper,  lead,  gold,  and  sil- 
ver. This  property  is  developed  by  an  adit  747  feet  lon^.  The 
incline  shaft  on  the  property  is  UG  feet  deep.  The  total  development 
work  during  the  year  aggregated  1,000  feet.  The  Gleeson  mine  was 
a  shipper  of  a  good  grade  of  copper  ore  containing  silver. 

Warren  district, — The  Calumet  and  Arizona  Mining  Company  and 
the  Superior  and  Pittsburg  Copper  Company,  both  operated  under  the 
same  management,  made  regular  shipments  of  copper  ore  to  the  smelt- 
ing plant  of  the  Calumet  and  Arizona  Company  at  Douglas.  The  de- 
velopment on  the  Irish  Mag  and  Oliver  claims  of  the  Calumet  and  Ari- 
zona Company  aggregated  23,010  feet  during  1907.  At  the  Irish  Mag 
the  most  important  discoveries  have  been  made  in  the  blocks  of  ground 
southeast  or  the  shaft,  where  high-grade  oxide  ore  has  been  reported 
on  both  the  950  and  1,050  levels.  Tlie  development  of  these  ore  Dodies 
is  reported  to  assure  the  existence  of  stopmg  ground  all  the  way 
between  the  850- foot  and  l^OoO-foot  levels.  To  learn  whether  the  ore 
extended  upward  to  the  (ioO-foot  level,  a  drift  was  driven  on  that 
level  almost  continuously  in  leached  and  copper-stained  material  with 
occasional  streaks  of  ore,  but  no  ore  of  value  is  reix)rted.  In  the 
Oliver  shaft  the  ore  bodies  on  the  l,()50-foot  level  have  been  explored 
much  beyond  what  had  jn-eviously  been  considered  as  their  limits. 
The  most  important  discovery  of  the  year  has  been  in  finding  sulphide 
ore  on  the  1,150-foot  and  the  l,250-'f()ot  levels.  The  work  at  these 
levels  yields  copper  ore,  which  is  principally  made  up  of  the  min- 
erals chalcopyrite  and  boriiite.  There  were  i>roduced  and  smelted 
from  the  Calumet  and  Arizona  property  232,4(»0  tons  of  crude  ore, 
averaging  0.56  per  cent  coj)per  recovered.  The  total  of  refined  cop- 
per produced  at  the  smelter  amounted  to  30,088,289  pounds,  which 
yieloed  a  value  in  gold  and  silver  of  $210,840,  an  avenige  ot  $13.74 
per  ton  of  refined  cop])er.  The  C-alumet  and  Arizona  smelter  at 
^uglas  made  extensive  changes  in  the  enlargement  of  its  plant.  A 
machine  shop  was  erected  and  the  converter  building  extended.  It 
is  expected  to  increase  the  capacity  i)y  500  tons  by  the  erection  of  a 

•  statement  of  gross  product  for  th«  year  1007,  published  by  the  auditor  of  the  Terrl- 
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sixth  furnace  and  bv  enlarging  the  old  furnaces  by  making  them 
each  10  feet  longer,  tfius  changing  their  capacity  from  300  to  500  tons 
each.  This  will  make  the  total  capacity  3,000  tons  of  ore  per  day 
instead  of  1,500  tons  as  at  present.  The  Superior  and  Pittsburg 
Company  carried  on  development  work  at  the  Cole,  Briggs,  Junc- 
tion, and  Hoatson  mines,  in  which  the  total  development  amounted 
to  23,332.5  feet.  The  Cole  shaft  was  sunk  91  feet  during  the  year, 
and  is  now  1,480  feet  deep.  The  new  level  at  1,300  feet  has  cut  no 
ore,  but  has  developed  a  very  fine  showing  of  leached  ground,  and 
the  1,400-foot  level  has  been  started.  The  most  important  ore  de- 
velopments were  on  the  Sunnyside  and  Jesse  Glencairn  claims.  The 
Sunnyside  is  reported  to. have  developed  much  ore.  On  the  Jesse 
Glencairn  claim  a  large  ore  body  has  been  developed  on  the  1,100- 
foot  level.  Ore  bodies  have  been  cut  on  the  Supplement  and  Election 
claims  on  the  1,000-foot  level.  A  body  of  high-grade  oxide  ore  was 
opened  on  the  Disowned  claim  at  the  1,000- foot  level.  The  Briggs 
shaft  now  has  a  total  depth  of  1,271  feet,  and  the  new  level,  the  1,100- 
foot,  was  driven  during  the  year  north  and  south  from  the  shaft, 
entering  long  stretches  of  leached  and  copi)er-stained  ground.  The 
Junction  shaft  has  been  sunk  to  a  depth  or  1,348  feet,  and  during  the 
year  a  new  level,  the  1,200- foot,  was  driven.  During  the  last  part  of 
the  vear  the  drift  northeast  of  the  shaft  on  the  1,200-foot  level  devel- 
oped a  bodv  reported  to  be  sulphide  ore  of  high  grade.  On  the  770- 
foot  level  the  new  body  of  oxide  ore  about  250  feet  west  of  the  shaft 
is  reported  to  be  rich.  The  Hoatson  shaft  has  attained  a  depth  of 
1,427  feet.  The  opening  of  the  1,200-foot  level  was  started  during 
the  year,  and  fine  oxide  and  sulphide  ore  bodies  have  been  reported. 
The  ex])ense  for  pumping  has  been  heavy,  as  the  Hoatson,  Junction, 
and  Briggs  shafts  have  been  sunk.  All  of  the  water  from  these 
shafts  is  now  raised  to  the  surface  through  the  Junction  shaft.  The 
production  of  the  Superior  and  Arizona  property  consisted  of  111,710 
dry  tons  of  ore  smelted,  which  yielded  55,405  ounces  of  silver  and 
9,602,553  «  pounds  of  copper.  In  the  vicinity  of  Bisbee  the  Calumet 
and  Arizona  and  the  Superior  and  Pittsburg  Copper  companies  have 
carried  out  the  policy  of  providing  a  desirable  location  where  the 
employees  of  the  companies  can  secure  sites  for  homes  at  reasonable 
prices.  With  these  improvements  in  view,  the  Warren  Company  was 
organized  in  November,  1900,  with  both  of  the  companies  as  large 
stockholders.  An  electric  railway  is  operated  by  this  company  from 
the  city  of  Bisbee  to  the  town  site  of  Warren. 

The  Shattuck  and  Arizona  Copper  Company  produced  ore  prin- 
cipally from  the  levels  at  700,  800,  and  900  feet,  and  made  shipments 
to  the  Copper  Queen  smelter  at  Douglas  until  that  plant  was  com- 
pelled to  reduce  its  output.  Thereafter,  until  November,  1907,  the 
smiphide  ore  produced  was  shipped  to  the  Old  Dominion  smelter  at 
Globe,  and  the  oxidized  ore  was  held  at  the  mine.  The  shipments 
averaged  during  part  of  the  year  between  300  and  400  tons  ])er  day 
and  aggregated  m  value  $1,018,512  for  the  copj)er  content  of  5.091,542 
pounds.'  A  vertical  shaft  has  been  sunk  to  the  900-foot  lev(»l. 
Although  the  company  received  bids  for  th(»  erection  of  a  smelter 
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having  a  capacity  of  800  tons  and  selected  a  new  smelter  site  at  Doug- 
las, nothing  further  was  done. 

The  Copper  Queen  Consolidated  Mining  Company  has  been  carry- 
ing out  plans  made  in  1906  for  a  power  plant,  for  tne  installation  of 
underground  electric  cars  for  carrying  ore  from  the  stopes  to  the 
main  hoisting  shaft  of  the  Sacramento,  and  for  the  hoistmg  of  this 
ore  by  means  of  skips  to  a  distributing  plant  on  the  surface.  It  is 
expected  that  the  system  will  economize  on  mining  costs  and  allow 
the  extraction  of  lower  grade  ore.  During  1907  the  Copper  Queen 
has  continued  with  a  normal  extraction  of  ore,  which  aggregated  in 
value  $13,694,100  «  for  06,916,972  pounds  of  copi>er,  4,197.28  ounces  of 
gold,  and  338,723  ounces  of  silver.  The  amount  of  exploration  and 
development  work,  however,  has  been  largely  increased,  particular 
attention  being  devoted  to  opening  up  new  territory.  This  has  in- 
cluded considerable  work  toward  the  Shattuck  properties.  Both  the 
Lowell  and  the  Sacramento  shafts  have  been  deepened,  the  Lowell 
shaft  being  now  more  than  1,400  feet  in  depth;  and  the  Sacramento 
shaft  has  been  sunk  from  the  1,000- foot  to  the  1,200^- foot  level. 

Yellowsto7ie  district. — Several  small  shipments  were  made  from 
different  properties  during  the  year,  but  the  mast  important  develop- 
ments were  carried  on  by  the  La  Vantia  Mining  Company,  which 
has  an  incline  shaft  225  feet  deep  and  about  800  feet  of  drifts.  The 
property  also  has  a  5-stamp  mill  equipped  for  amalgamation  and 
concentration. 

COCONINO   COUNTY. 

The  Francis,  the  McClure,  and  the  Grand  Canyon  districts  join 
each  Other  and  the  principal  shipping  points  are  Aztec  and  Grand 
View,  on  a  branch  of  the  Santa  Fe  Railway  connecting  Williams 
with  the  Grand  Canyon.  Ten  properties  produced  mostly  from 
shallow  depths,  yielding  a  siliceous  ore  largely  containing  carbonate 
but  with  some  sulphide  of  copper.  The  Anita  mine  in  Francis  dis- 
trict was  leased  to  the  Arizona  Smelting  Company,  which  shipped 
the  ore  to  its  plant  at  Humboldt,  in  Yava])ai  County.  The  Canyon 
Copper  Company,  at  Grand  View,  produced  from  its  Last  Chance 
property  and  shipped  copper  ore  containing  80,989  pounds  of  copper 
and  467  ounces  of  silver,  which  aggregated  $16,507  <*  in  value. 

GILA    COUNTY. 

The  metal  output  of  this  county  came  mainly  from  the  Globe  dis- 
trict, which  covers  its  principal  mineral  area,  and  partly  from  outly- 
ing districts,  from  which  small  quantities  of  ore  were  shipped  to 
Globe  for  treatment  at  the  Old  Dominiim  smelter.  The  production 
of  gold,  silver,  copper,  and  lead  in  1907  aggregated  $7,507,880  in  value, 
which  is  greater  by  $1,879,127  than  the  value  of  the  output  of  1906. 
The  tonnage  of  ore  mined  increased  29,389  tons,  and  the  average  total 
value  per  ton  from  $18.55  in  190(>  to  $1().S8  in  1907.  The  produc- 
tion was  reported  from  41  deep  mines  and  1  j^lacer  in  -1907.  The 
ores  mined  aggregated  444,860  tons,  including  iiue  dust  and  old  slag 
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treated.  The  greater  part  of  the  ore  was  treated  at  the  local  copper 
.smelting  plant,  while  some  siliceous  ore  for  converter  lining  went  to 
Cananea,  Mexico,  and  to  Douglas,  Ariz.  Several  small  shipments  of 
lead  ore  went  to  smelting  plants  located  at  points  outside  the  Terri- 
tory. In  operation  were  ii  concentraticm  mills,  at  which  138,955  tons 
of  copper  ore  were  treated,  producing  40,008  tons  of  concentrates 
(3.4  tons  into  one),  containing  OOO.IO  ounces  of  gold,  10,400  ounces  of 
silver,  and  0,152,715  pounds  of  copper.  The  value  of  the  gross  con- 
tent of  the  concentrates  produced  in  the  Globe  district  amounted  to 
$1,255,020,  an  average  of  $^^1.30  ])er  ton  of  concentrate.  The  placer 
bullion  consisted  of  0.10  fine  ounces  of  gold  from  one  property  located 
in  I^st  Gulch,  about  4J  miles  northwest  from  (ilobe.  The  total 
production  of  metal  was  as  follows:  3,001.14  ounces  of  gold,  valued 
at  $62,031);  94,002  ounces  of  silver,  valued  at  $C>2,081;  30,875,993 
pounds  of  copper,  valued  at  $7,375,199;  and  101,523  pounds  of  lead, 
valued  at  $8,501.  The  yield  of  each  metal  increased,  except  that  of 
silver,  which  was  28,03(5  ounces  less  than  in  1900.  Gold  increased 
$14,123  in  value;  copi:)er  increased  8,383,002  pounds  in  quantity  and 
$1,870,108  in  value;  lead,  of  which  none  was  reported  in  1900,  in- 
creased by  the  output  of  1907.  The  shipment  of  sulphide  ore  to 
Globe  for  treatment  at  the  Old  Dominicm  smelter  has  been  prac- 
tically discontinued,  as  the  1,000-foot  level  of  the  Old  Dominion  mine 
now  affords  sufficient  sulphide  ore,  thus  reducing  the  cost  and  benefit- 
ing smelting  operations. 

Olohe  district, — The  Old  Dominion  Copper  Mining  and  Smelting 
Company  operated  its  mine,  concentrator,  and  smelter  the  entire 
year,  'fhe  value  of  the  output  was  $4,754,703,  for  23,204,490  pounds 
of  copper,  2,407  ounces  of  gold,  and  ()9,007  ounces  of  silver.^  Pro- 
duction during  the  latter  part  of  the  year  was  curtailed  to  some  ex- 
tent by  discontinuing  one  furnace  of  the  smelter  in  November. 
During  the  first  part  of  1907  a  shortage  of  fuel  restricted  operations. 
A  large  tonnage  of  custom  ore  was  handled  at  the  smelting  plant 
and  some  low-grade  copper  ores  from  adjoining  j)r()perties  were  put 
through  the  concentrating  mill.  At  the  close  of  the  year  the  com- 
pany was  operating  4  furnaces,  2  of  whicli  were  running  entirely  on 
old  slag  from  the  dump,  which  contains  2.5  j^er  cent  copper.  Tlie 
company  is  hoisting  daily  350  tons  of  concentrating  ore  and  250  tons 
of  smelting  copper  ore.  The  outi)ut  from  its  smelter  is  over  2.000.000 
pounds  of  copper  per  month,  70  per  cent  of  which  is  derived 
ivom  its  own  ores.  Ko.  1  vein,  recently  ()|)ene(l  at  the  sixteenth  level, 
is  stated  to  carry  a  good  grade  of  ore  for  a  width  of  15  feet.  A  part 
of  this  is  sulphide  ore,  which  fills  a  long-felt  want,  as  the  sulphur  in 
the  ores  formerly  mined  was  not  suflicient  to  j^ermit  the  making  of  a 
low-grade  matte  for  proper  converting. 

The  Inspiration  Mining  (\)mpany,  owning  23  claims,  is  develo])ed 
by  the  Mercer  and  Woodson  adits,  and  has  gained  a  depth  of  350  feet 
from  the  surface.  The  company  owns  a  concentrati(m  plant,  which 
treats  50  tons  of  ore  daily  and  which  operated  during  a  part  of  the 
year  producing  concentrate  which  was  shipped  to  smelters  at  Globe, 

•Statement  of  irross  product  for  tho  year  r.)07.  publishcci  by  tho  auditor  of  tho  Terri- 
tory. 1908. 


166  .  MINERAL  RESOURCES. 

Ariz.,  and  at  EI  Paso,  Tex.  The  Keystone  Copper  Company  owns 
property  8  miles  west  of  Globe.  Its  15-ton  electrolytic  experimental 
plant,  which  was  in  operation  during  1906,  did  not  prove  a  success, 
and  during  1007  all  of  the  ore  from  this  mine  was  shipped  to  the 
Old  Dominion  smelter  and  used  as  converter  lining.  This  ore  con- 
tained 208,801  pounds  of  copper  and  aggregated  in  value  $4:1,768.» 
The  Live  Oak  Copi)er  Mining  and  Smelting  Company,  adjoining  the 
Keystone  Company  on  the  hiouth,  shipped  a  lar2:e  tonnage  of  siliceous 
copper  ore  from  surface  workings  to  Globe,  tl  Paso,  Douglas,  and 
Cananea.  The  ore  was  valued  at  $117,692  for  its  copper  content  of 
588,347  pounds.**  The  mine  is  opened  by  a  number  of  shafts  and 
levels  driven  from  the  surface.  The  underground  workings  will 
aggregate  5,000  feet.  The  Apache  Consolidated  Copper  Company 
operated  the  Alice  and  Little  Arthur  claims,  which  are  developed  by 
shafts  and  drifts,  and  shipped  to  the  Old  Dominion  smelter  during 
1907.  Development  work  consisted  of  retimbering  the  shafts  and 
driving  the  surface  level  on  the  Alice  claim  60  feet.  The  Gibson 
CopjK'r  Company,  during  part  of  the  year,  shipped  monthly  to  the 
smelter  about  250  tons  of  sulphide  ore,  which  aggregated  m  value 
$668,289  for  3,340,777  poimds  of  copper.**  A  new  compressor  and 
hoist  were  added  to  the  equipment.  The  Warrior  Copper  Company 
shipped  crude  ore  to  the  Old  Dominion  smelter.  No  report  is  made 
of  operations  with  its  100-ton  concerttrating  mill.  The  output  aggre- 
gated in  value  $279,790  for  1,397,612  pounds  of  copjjer  and  325  ounces 
of  silver.**  The  company  has  expended  about  $1,000,000  on  the  prop- 
erty, most  of  it  in  the  construction  of  a  plant  and  other  improvements 
on  the  surface,  including  a  leaching  plant,  sulphuric-acid  plant,  and 
smelter.  Unfortunately  the  surface  ore  was  found  unsuitable  to  the 
leaching  i)roce.ss.  Shipments  have  been  made  from  the  Montgomery 
claim  of  this  company  for  the  last  three  years,  in  which  time  a  large 
high-grade  ore  body  on  the  250-foot  level  has  been  developed.  The 
Pinto  Creek  Mining  and  Smelting  Company  produced  from  its  prop- 
erty and  tested  ore  in  its  c(mcentrating  mill.  The  incline  shaft  on 
the  property  is  570  feet  deep.  The  Arizona  Commercial  Copper 
Company,  operating  the  Copper  Hill  and  Black  Hawk  properties, 
has  sunk  its  vertical  shaft  on  the  former  a  depth  of  800  feet  and  an 
incline  on  the  latter  500  feet.  The  new  3-compartment  shaft  on  the 
Eureka  chiim  has  been  sunk  to  a  depth  of  100  feet.  The  total  out- 
put, valued  at  $328.Sr)l,  consisted  of  1.638,610  pounds  of  copper  and 
l.(»44  ounces  of  silver.^  The  Arizona  and  Easteni  Consolidated 
Mining  Company,  which  operates  the  Contact  group,  has  a  double 
compartment  shaft  sunk  a  depth  of  165  feet.  The  United  Globe 
Mines  (,'oinpany  (leveh)ped  its  property  by  a  vertical  shaft  640  feet 
deep,  with  several  miles  of  drifts  and  crosscuts.  Since  it  is  not 
equipped  with  a  reduction  plant,  all  of  its  low-grade  ore  goes  to  the 
Old  Dominion  concentrator,  and  the  concentrate,  as  well  as  the  crude 
ore.  is  sold  to  the  Old  Dominion  smelter.  The  property  consists  of 
41  claims.  The  total  (leveloj)ment  work  for  the  year  was  7,141  feet, 
consisting  of  3,40r)  feet  of  drifts.  2,308  feet  of  crosscuts  and  1,427 
feet  of  rai-es.     I'lie  total  output  was  valued  at  $688,040  for  3,399,084 
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pounds  of  copj)er  and  12,382  ounces  of  silver.^  The  Eureka  Copper 
Company,  owning  8  claims,  shipped  siliceous  copper  ore  taken  irom 
surface  workings ;  much  of  this  was  used  for  converter  lining  at  the 
Globe  and  Douglas  smelters.  A  strong  vein  of  8  per  cent  copper  ore 
has  been  reported  to  be  opened  to  a  aei)th  of  150  feet.  The  Globe 
Arizona  Copper  Company,  owning  the  Rolling,  Rogers,  and  Star 
groups,  made  some  shipments  of  ore  to  the  Old  Dominion  smelter, 
whicn  aggregated  in  value  $11,730  for  57,231  pounds  of  copper  ana 
430  ounces  of  silver.*  The  development  work  on  the  property  con- 
sists of  a  level  run  from  the  surface  115  feet  long,  with  drifts,  and  a 
winze  sunk  77  feet,  reported  to  be  entirely  in  ore,  which  averaged  in 
the  neighborhood  of  5  per  cent  of  cop])er  and  2  ounces  of  silver  per 
ton.  The  Radium  Mines  Company  shipped  about  8  cars  of  lead  ore, 
the  latter  part  of  the  year,  containing  copper  and  silver  with  a  trace 
of  gold. 

Houdan  district, — The  Producer  claim,  on  which  there  is  installed 
an  arrastra  of  a  daily  capacity  of  1  ton,  was  operated,  and  some 
bullion  was  shipped. 

Lost  Gulch  distinct. — The  Lost  Gulch  Gold  Milling  and* Mines 
Company  owns  a  number  of  claims,  as  well  as  a  lO-stamp  mill, 
equipped  for  amalgamation  and  concentration.  Tests  were  made  on 
the  ore. 

San  Carlos  district. — ^The  Saddle  Mountain  Mining  Company 
operated  its  mine  and  matting  furnaces  until  September,  1907,  ship- 
ping the  matte  to  the  Humboldt  smelter  in  Yavapai  County.  The 
output  was  valued  at  $360,460  for  1,751,264  pounds  of  copper,  254.89 
ounces  of  gold,  and  7,454  ounces  of  silver."  The  proi)erty  is  opened 
by  shaft  and  levels  driven  from  the  surface.  The  (leepest  shaft  is 
420  feet  deep.  In  the  underground  workings  good  bodies  of  sul- 
phide ore,  mainly  chalcopyrite,  have  been  developed,  and  are  said  to 
avera^  about  3  per  cent  of  copper.  This  ore  is  entirely  self-fluxing, 
carrying  about  20  i^er  cent  of  excess  basic  matter.  The  ore  is  in  the 
altered  limestone  along  porphyry  contacts  and  often  extends  out  a 
good  distance  from  the  porphyry.  The  matting  furnaces  at  Christ- 
mas handled  on  an  average  of  about  200  tons  of  ore  per  day.  The 
plant  ceased  operations  when  the  panic  came  on  and  the  smelter  pur- 
chasing the  matte  closed. 
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Production  of  gold,  silver,  and 

associated  metals 
won  and  1007. 

in  Graha 

m  County,  Ariz.,  in 

Metal. 

190G. 

,jwy.                 1      Increaflc  (  +  )  orde- 
^^''                \            crease  (-). 

Quantity. 

2,699.76 

180, 9(M 

69.270.4f.9 

•221,600 

Value. 

Quantity. 

Value. 

Quantity.         Value. 

Gold fine  ounces.. 

BUver do.... 

g2r.:::::::;:;:rd"o^:: 

${Vr>.809 

87,70<i 

11,439,199 

12,631 

1,476.07 

87, 578 

62,?20,%2 

14.142 

830,513 

57.  hOI 

12,544,192 

750 

-  1,223.69     -    $25,296 

-  43,326     -      29,905 
+3,450,503     +1,104,993 

-  207,458     -      11,881 

Total 

11,59.'),  345 

12,633,250 

+I,a37,911 

•  statement  of  gross  product  for  the  year  1907,  published  by  the  auditor  of  the  Territory, 
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Source  of  gold  and  silver  in  Oraham  County,  Ariz.,  in  1906  and  1907,  hy  hinds  of 

ore,  in  fine  ounces. 


Metal. 

Year. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

i^^L 

Total. 

Gold 

/1906 
\1907 
11906 
\1907 

409.10 

228.71 

21,089.00 

22,596.00 

2,237.09 

1.225.27 

107,045.00 

64,850.00 

68.59 

2.11 

2,770.00 

120.00 

2,099.78 

Silver 

19.98 

1,476.07 
180,904.00 

3.66 

87,578.00 

In  1907  Graham  County  made  substantial  gains  in  its  tonnage  of 
ore  mined  and  copper  produced,  but  gold,  silver,  and  lead  show  de- 
creased production  as  compared  with  that  of  1906.  The  gold  output 
amounted  to  $80,513  in  1907,  as  against  $55,809  in  1906,  while  the  sil- 
ver output  decreased  from  130,904  ounces  in  1906  to  87,578  ounces  m 
1907.  The  lead  with  other  metals  was  contained  in  ore  mined  outside 
the  copper-producing  district  Copjxjr  showed  an  increase  from 
59,270,459  pounds  in  1906  to  62,720,962  pounds  in  1907.  This  in- 
crease was  largely  due  to  the  enlarged  operations  of  the  Shannon 
smelter,  which  increased  its  mine  output  and  bought  ore  from  other 
properties.  Production  was  reported  from  34  deep  mines  and  1 
placer.  The  deep  mines  produced  1,418,499  tons  of  ore  in  1907,  as 
against  1,259,101  tons  in  1906,  an  increase  of  159,338  tons.  The  total 
average  value  per  ton  decreased  from  $9.21  in  1906  to  $8.91  in  1907. 
This  resulted  from  the  fact  that  one  of  the  larger  companies  took  ad- 
vantage of  the  high  price  of  copper  to  treat  the  lower  grade  ore  from 


pounds  of  lead,  amounting  in  total  value  to  $3,180,333,  an  average  per 
ton  of  $20.01.  The  lead  was  contained  in  ore  shipped  to  outside  cus- 
tom phuits.  Ore  to  concentration  mills  aggregated  1,264,113  tons, 
resulting  in  193,008  tons  of  concentrates  containing  361.79  ounces  of 
gold,  14.857  ounces  of  silver,  and  47,173,677  pounds  of  copper,  which 
amounted  to  $0,451,690  in  value  and  averaged  $7.48  per  ton  of  crude 
ore.  At  one  gold  and  silver  mill  a  small  quantity  of  ore  was  treated 
as  a  test. 

Ash  Peak  district, — The  Ash  Peak  Mining  Company  operated  the 
Commerce  and  Shamrock  claims  and  shipped  to  smelters  ore  con- 
taining a  high  percentage  of  silica  for  converter  lining.  The  output 
was  valued  at  $11,898  for  its  silver  content  of  18,214  ounces.* 

Bunker  Hill  district, — This  district  is  located  in  the  Galurio 
Mountains.    Count n^  rocks  are  limestone  and  porphyry. 

On  the  claims  of  the  Copper  Creek  Mining  Company,  embracing 
an  area  of  080  acres,  important  development  work  was  performed 
in  opening  up  the  2  veins  that  traverse  the  property.  One  test  ship- 
ment was  made  to  the  smelter,  and  indications  are  that  regular  ship- 
ments will  be  made  during  1908.  The  Southern  Pacific  Railway  is 
00  miles  distant,  but  the  Phoenix  and  Eastern,  now  part  of  that 
system,  will  pass  within  12  miles  of  the  mines. 

Copper  Mountaifi  and  Greenlee  districts. — The  New  York  and 
Arizona    Gold    and    Copper    Company,    operating    the    Buzzard^s 

•  statement  of  gross  product  for  the  year  1907  published  by  the  auditor  of  the  Teirltoiy, 
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Shadow  and  30  other  mining  claims,  developed  the  properties  to 
some  extent  and  made  one  small  shipment  of  ore,  which  was  mined 
by  lessees  from  the  Buzzard's  Shadow  claim.  This  property  adjoins 
the  Gold  Belt  group,  which  was  a  regular  producer  durmg  1907,  and 
is  under  the  management  of  the  Gold  Belt  Development  and  Reduc- 
tion Company.  Development  work  consisted  of  8,000  feet  of  drifting 
during  1907.  There  are  2  sliafts,  the  deepest  of  which  is  285  feet. 
On  one  of  this  company's  properties  excellent  copper  ore  has  been 
developed  and  shipments  were  made  regularly  durmg  the  year.  The 
Detroit  Copper  Mining  Company  of  Arizona,  in  its  improvements 
made  during  1907,  has  saved  considerable  money  in  the  handling  of 
ore  and  is  also  making  a  higher  saving  of  copper.  In  October  the 
concentrating  mill  treated  an  average  of  1,100  tons  of  ore  daily.  The 
latter  part  oi  the  year,  owing  to  scarcity  of  water,  the  tonnage  of  ore 
treated  was  diminished.  The  output  aggregated  in  value  $5,47G,C60 
for  17,346,411  pounds  of  copper,  176  ounces  of  gold,  and  4,814  ounces 
of  silver.®  The  Clifton  Gold  and  Copper  Company  took  over  the 
Katydid  group,  which  has  been  a  small  ])roducer  in  the  past,  and 
other  groups  irom  which  shipments  were  made  to  the  Shannon  and 
Douglas  smelters.  On  all  of  the  properties  considerable  development 
work  has  been  performed.  The  Silver  King  claim  was  a  producer  of 
siliceous  ore,  which  was  sliipped  to  different  smelters  for  use  as  con- 
verter lining.  The  shipments  averag:ed  about  12  ounces  of  silver  and 
0.1  ounce  oi  gold  per  ton.  Other  claims  from  which  ore  was  shipped 
for  converter  lining  were  the  Tejo-Viejo,  Chavez,  and  Capote. 

In  the  southern  part  of  the  Greenlee  district,  at  Gold  Hill,  the 
Crawford  Gold  Mining  Company  operated  an  experimental  mill, 
equipped  for  amalgamation.  The  company  contem])lates  erecting  a 
plant  to  treat  the  ore  by  the  cyanide  process,  as  that  has  been  found 
more  favorable  tlian  any  other.  Some  bullion  was  shipped  as  a 
result  of  the  experiments.  The  Arizona  C()p])er  ('onipany  operated 
its  smelting  plant  and  concentrator  during  1907  without  any  ap])arent 
curtailment  m  the  output.  The  concentrators  for  making  a  sulphide 
concentrate  have  a  capacity  of  2,100  tons  of  ore  daily,  and  in  addi- 
tion about  400  tons  of  oxidized  ore  are  concentrated  in  a  Hancock 
jig,  which  is  proving  itself  valuable  for  this  class  of  work.  The  out- 
put was  valued  at  $6,160,050  for  80,794,092  pounds  of  copper."  The 
Stevens  Copper  Company  owns  48  claims  on  Chase  Creek,  extend- 
ing from  west  of  American  Mountain  to  the  region  east  of  Met- 
calf  and  north  of  the  San  Francisco  River.  Two  test  lots  of  copper 
ore  were  shipped  to  the  smelter.  The  Cliff  grouj)  of  claims  pro- 
duced some  copper  ore,  which  was  shipped  to  the  Shannon  smelter. 
The  New  England-Clifton  Copper  Company  of  Arizona,  operating 
the  Copper  King  and  Antietam  claims,  curtailed  o[)erations  in  Sep- 
tember, 1907.  The  output  aggregated  in  value  $410,897,  for  1,981.189 
pounds  of  copper,  62.42  ounces  of  gold,  and  19,r>78  ounces  of  silver." 
The  published  statement  of  the  operations  of  the  company  for  the 
year  ending  June  30,  1907,  gives  the  total  tonnage  of  ore  treated  as 
10,388,  on  which  net  smelter  returns  of  $210,8()7  were  received.  The 
tramroad,  which  has  a  total  length  of  5.200  fet^t,  connecting  with 
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the  Wiseman  adit  of  the  Shannon  mine,  is  well  situated  for  handling 
the  ore  at  low  cost.  The  property  has  been  shipping  an  average  of 
1,500  tons  monthly.  The  development  work  will  aggregate  10,000 
feet.  Ten,  of  100  mining  claims  located,  are  patent^.  The  Stand- 
ard Consolidated  Copper  Company  made  shipments  of  low-grade 
copper  ore  to  the  smelters.  This  ore  was  utiliased  chiefly  for  con- 
verter lining.  The  property  is  developed  by  3  levels  run  from  the 
surface  and  aggregating  959  feet,  of  which  476  feet  were  accom- 
plished in  1907.  The  ore  mined  yielded  78,097  pounds  of  copper 
and  4,717  ounces  of  silver,  valued  at  $18,704.«  The  Clifton  Copper 
Mines  Company  (Limited)  made  substantial  shipments  of  copper 
ore.  Its  property  is  developed  by  an  incline  shaft  314  feet  aeep. 
This  shaft  was  sunk  142  feet  during  1907,  with  drifts  and  crosscuts 
aggregating  320  feet. 

The  Shannon  Copper  Company,  which  has  a  concentrating  mill  of 
a  daily  capacity  of  500  tons  and  a  smelter  for  treating  1,800  tons  of  ore 
daily,  operated  the  entire  year  without  any  apparent  curtailment  in 
the  output.  There  was  extracted  from  the  bhannon  mine  211^57  tons 
of  ore  during  the  fiscal  year  ending  with  August.  There  were  treated 
at  the  reduction  works  209,654  tons.  The  ore  extracted  from  the  mine 
came  mainly  from  the  east  and  west  ore  bodies,  so  designated  by  the 
company.  The  development  consisted  of  14,610.5  feet.  The  cost  of 
production  during  the  year  was  materially  increased  by  the  high 
wages  paid  in  the  district.  The  cost  of  supplies,  including  lumber, 
also  increased  the  cost  per  pound  of  copper  extracted.  The  ore  in  the 
Shannon  property  occurs  in  the  shape  of  large  lenticular  bodies,  simi- 
lar to  the  Detroit  and  the  Arizona  Copper  companies^  deposits. 
These  deposits  have  shown  great  persistence  and  in  every  case  have 
proven  to  extend  for  a  much  greater  area  than  was  originally 
expected.  The  output  aggregated  10,874,619  pounds  of  copper, 
950.23  ()unc(\s  of  gold,  and  34,037  ounces  of  silver,  valued  at  $2,217,- 
735.^  ThQ  Standard  Copper  Mines  Company  owns  990  acres.  The 
property  is  developed  by  a  vertical  shaft  150  feet  deep  and  by  1,275 
feet  of  crosscuts.  The  output  consisted  of  497,286  pounds  of  copper, 
valued  at  $99,477.^ 

Love  Star  (liHtrict, — ^The  T^one  Star  Consolidated  Copper  Company 
has  sunk  on  its  property  a  vertical  shaft  150  feet  deep,  with  cross- 
cuts, and  an  incline  shaft  500  feet  deep,  on  which  sinJking  is  being 
continued.  The  company  made  one  test  shipment  of  copper  ore.  The 
Arichise  Co])per  Company  owns  the  Buena  Vista  group,  which  is 
situated  7  miles  north  of  Solomonville,  in  the  Gila  Mountains.  The 
ore  contains  copper,  but  no  gold  or  silver.  The  Gila  Valley  Copper 
Company  developed  its  property  near  Stafford  to  a  depth  oi  230  feet 
by  vertical  shaft  and  shipped  copper  ore  and  concentrates  to  Globe 
during  1907.  This  ore  aggregated  in  value  $22,732  and  contained 
110,858  pounds  of  copper,  with  6  ounces  of  gold  and  233  ounces  of 
silver.^ 

•  Statemont  of  jjforr  product  for  the  year  1907  published  by  the  auditor  of  the  Territory, 
190K. 

•>  Statement  of  gross  product  for  the  year  published  by  the  auditor  of  the  Territory,  1M8. 


QOLD^  SILVER,   COPPER,    ETC.,   IN    WESTERN    STATES.  I7l 

MARICOPA  COUNTY. 

The  high  price  of  metals  during  1J)07  brought  out  a  number  of 
small  lots  of  crude  ore  whicrli  were  shipped  to  the  smelters  by  a  num- 
ber of  coinpanies.  The  districts  producing  were  the  Agua  Fria,  San 
Domingo,  Vulture,  and  White  Picacho. 

The  OTeatest  amount  of  development  work  was  accomplished  in  the 
Agua  Fria  district  by  the  Relief  Gold  Mining  C'ompany,  which  pro- 
duced mill  bullion  containing  gold  valued  at  $10,522,"  the  result  of 
ore  taken  out  in  development  work.  The  incline  shaft  still  remains 
at  a  depth  of  500  feet,  and  the  i200-foot  level  is  driven  700  feet  to  the 
west,  and  the  300-foot  level  550  feet  in  the  same  direction.  The  mill 
has  a  capacity  of  about  24:  tons  per  day.  ft  was  only  operated  part 
of  the  year. 

MOHAVE  COUNTY. 

The  production  of  silver,  lead,  and  zinc  was  mainly  from  the 
Wallapai  district  and  the  gold  was  from  the  Gold  Road  mine  in  San 
Francisco  district.  The  output  was  the  result  of  oi)erations  by  49 
producers,  and  amounted  to  $825,997,  less  by  $24,844  than  the  output 
of  1906.  The  tonnage  of  oi-e  mined  increased  4,055  tons,  and  the 
average  value  per  ton  decreased  from  $13.12  in  1900  to  $11.99  in 
1907.  The  ore  mined  aggi-egated  G8,887  tons,  which  contained 
28^17.90  ounces  of  gold,  valued  at  $585,383;  80,897  ounces  of  silver, 
valued  at  $53,392;  601,210  pounds  of  copper,  valued  at  $120,242;  and 
1,229,654  pounds  of  lead,  valued  at  $65,171.  The  total  quantities  of 
metals  won  from  the  ores  showed  a  decrease  from  the  production  of 
1900  in  gold  of  2,692.11  ounces,  valued  at  $55,651 ;  in  silver  of  64,282 
ounces,  valued  at  $43,878;  but  an  increase  in  copper  of  285,218  poimds, 
valued  at  $59,256,  and  in  lead  of  325,255  pounds,  valued  at  $13,620. 
Zinc  is  an  addition  to  the  output  in  1906  and  came  from  1  property. 
At  concentration  mills  9,572  tons  of  ore  were  treated,  producing  944 
tons  of  concentrates,  which  contained  1,544.03  ounces  of  gold,  14,355 
ounces  of  silver,  1,102  pounds  of  c()[)per.  and  10(),835  pounds  of  lead, 
valued  at  $47,275,  an  average  of  $50.08  per  ton.  At  gold  and  silver 
mills  54,605  tons  were  treated,  including  old  tailings,  which  yielded 
25,212.98  ounces  of  gold,  and  14,230  ounces  of  silver,  valued  at 
$530,590,  an  average  of  $9.71  per  ton.  Crude  ore  shipped  to  smelters 
amounted  to  4,710  tons,  containing  1.560.91  ounces  of  gold,  52,312 
ounces  of  silver,  600,108  pounds  of  copper,  and  1,122,819  pounds  of 
lead.  Zinc  contained  in  crude  ore  came  from  1  property.  The  total 
value  of  ore  smelted  was  $248,132,  an  average  of  $52.68  per  ton. 
Mine  development  has  lx»en  active  in  all  distri(»ts  of  the  county,  and 
in  some  mines  the  producing  stage  had  not  been  reached  l)efore  the 
panic  came  on,  which  closed  a  large  number  of  the  enterprises  or 
retarded  the  work.  The  Tom  Reed  Mining  (^ompany  has  taken 
over  the  Blue  Ridge  mine  in  the  San  Francisco  district,  and  is  putting 
the  mill  on  the  property  in  shape  to  operate.  Near  this  property  is 
the  Victor-Paymaster,  which  will  have  its  mill  in  operation  early 
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in  1908;  and  in  the  same  region  the  German- American  Mining  Com- 
pany expects  to  resume  operations  with  additional  equipment  to  its 
mill.  In  the  Union  Pass  district  development  is  being  performed 
on  a  large  zinc  deposit,  from  which  it  is  intended  to  make  shipments 
in  1908.  The  smelter,  treating  most  of  the  Mohave  County  lead 
ore  and  some  copper  ore,  is  situated  on  the  Colorado  River  at  Needles, 
Cal.  The  plant  is  the  property  of  the  Arizona-Mexican  Mining  and 
Smelting  Company,  which  owns  and  operates  mines  in  Mohave 
County  and  at  hiam,  Cal.  This  smelter  is  designed  for  treating  ores 
from  the  company's  mines,  together  with  custom  ores.  The  equip- 
ment consists  of  1  lead  blast  furnace,  and  1  copper  furnace,  of  a 
capacity  of  100  tons  each^  1  No.  6  Hart-McDougall  roasting  furnace, 
and  a  sampling  plant.  Oil  fuel  is  used  for  generating  steam  and 
for  ore  roasting.  Limestone  and  iron  ore  are  found  in  abundance  in 
close  proximity,  and  labor  conditions  are  favorable. 

Bentley  district, — The  Grand  Gulch  Mining  Company,  up  to  the 
close  of  the  year,  continued  shipments  of  copper  ore  from  its  prop- 
erty, located  65  miles  southeast  of  Moapa,  Nev.,  which  continues  to 
be  the  shipping  station  on  the  San  Pedro  Railroad.  The  vertical 
shaft  on  the  i)roperty  is  425  feet  deep.  Shipments  of  copper  ore 
were  also  made  from  the  Savanic  mine  in  the  same  district. 

Cedar  dktrict, — The  Benedictine  Mining  and  Milling  Company, 
operating  the  Cedar  Valley  Group,  made  a  number  of  improvements 
on  the  property.  It  is  equipped  with  an  amalgamation,  concentra- 
tion, and  cyanide  plant  of  a  claily  capacity  of  150  tons.  Late  in  the 
year  the  properties  closed  down  on  account  of  litigation.  The  Yucca 
Cyanide  Mining  and  Milling  Company,  owning  the  San  Francisco 
group,  operated  its  10-stamp  mill,  equipped  for  concentration,  amal- 
gamation and  cyanide,  during  part  of  the  year.  The  companj 
shipped  some  concentrates,  the  result  of  experiments.  The  mine  is 
developed  to  the  000- foot  level. 

Cottonwood  district, — The  Tawa  Development  Company  has  its 
deepest  shaft  down  182  feet,  and  shipped  181  tons  of  copper  ore  from 
its  Copper  Giant  property  during  the  time  of  development.  The  ore 
contains  copper,  silver,  and  gold. 

Ilaclchcriy  district, — Several  shipments  of  ore  were  made  from  this 
district  during  1907  from  prospect  dumps  and  tailing  workings. 

San  Francisco  distinct, — From  the  vicinity  of  Vivian,  several  small 


The  output  in  1907  was  valued  at  $4:53,209,  for  21,597.36  ounces  of 
gold  and  10,897  ounces  of  silver.'*  The  shaft  on  the  property  has 
been  sunk  to  a  vertical  depth  of  835  feet,  and  it  is  reported  that  the 
ore  shoot  7  feet  in  width,  averaging  well  in  gold,  was  cut  in  Decem- 
ber on  the  800-foot  level.  The  power  ])lant,  which  was  being  erected 
at  Kingman,  is  not  completed.  The  company  contemplates  increasing 
the  capacity  of  the  milling  plant,  which  is  at  present  equipped  with 
six  5-toot  Huntington  mills  and  a  cyanide  plant,  allowing  for  the 
treatment  of  175  tons  of  ore  daily.    The  property  is  controlled  by 

Victor  Paymaster  Mining  Corn- 


American  and  French  interests.    The 
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pany  purchased  during  1907  the  Paymaster  mine,  which  is  reported 
as  having  produced  in  the  past  vahies  of  $200,000  in  gold  and  silver, 
chiefly  in  the  latter.  The  new  owners  are  enlarging  the  shaft  and 
retimbering  the  old  workings.  While  sinking  the  shaft  a  new  ore 
shoot  was  encountered.  A  milling  plant  is  under  construction  and, 
when  completed,  will  be  electrically  operated  by  the  Needles  electric 
power  plant.  The  water  for  the  plant  is  pumped  from  Spear  Lake, 
9  miles  distant. 

Wallapai  distnct, — A  large  number  of  small  shipments  of  ore, 
containing  lead,  copper,  silver,  and  gold,  wore  nuide  to  the  smelters 
at  Needles  and  Humboldt  during  the  period  of  high  metal  prices. 
One  of  the  most  important  shippers  lor  the  year  was  the  Cerbat 
Mountain  Mining  Company,  producing  ore  and  concentrates  contain- 
ing gold,  silver,  and  some  lead.  The  company  shipped  bullion  to 
the  mint  and  ore  to  the  Needles  >5melter.  The  development  on  the 
property  comprises  an  incline  shaft  250  feet  deep  and  a  drift  run 
from  the  surface  300  feet  long.  Some  experimental  work  was  carried 
on  in  the  20-t(m  concentrating  mill  with  a  magnetic  separator.  The 
output,  valued  at  $14,329,  was  from  G55.02  ounces  of  gold  and  1,209 
ounces  of  silver.**  Important  developments  on  the  Pinkham  mine 
allowed  the  shipment  of  a  large  tonnage  of  ore  containing  copper, 
gold,  and  silver.  The  property  is  developed  to  a  dejjtli  of  250  feet 
by  a  vertical  shaft.  The  Arizona-Mexican  Mining  and  Smelting 
dompany,  operating  the  Champion  and  Banner  mines,  shipped  crude 
ore  and  concentrate.  The  Banner  property  is  equipped  with  a  con- 
centrator with  a  daily  capacity  of  50  tons.  The  outi)ut,  valued  at 
$^,149,  contained  383.82  ounces  of  gold  and  12,290  ounces  of  silver, 
with  lead  making  up  the  balance  of  the  total  value." 

The  Samoan  group,  operated  by  the  Chloride  (lold  Mining  Com- 
pany, shipped  to  the  Needles  smelter  a  good  gi'ade  of  lead  ore,  con- 
taining gold  and  silver.  The  shaft  on  the  property  is  335  feet  deep. 
The  output,  containing  lead,  was  $11,518  from  408.7  ounces  of  gold 
and  4,700  ounces  of  silver.**  The  Hercules  mine,  which  is  developed 
by  a  100-foot  shaft,  is  equipped  with  one  crusher  and  a  2-coinpart- 
inent  jig,  and  from  it  was  ship])ed  lead  ore  and  concentrate,  contain- 
ing gold  and  silver.  The  Gem  mine,  o])erated  by  the  Golden  Star 
Mining  and  Milling  Company,  opened  its  incline  shaft  to  a  depth  of 
430  feet,  and  used  its  mill,  which  is  equip])ed  with  4  Nissen  stamps, 
plates,  and  concentrating  tables.  The  shii)ments  consisted  of  a  con- 
centrate and  gold  and  silver  bullion,  aggregating  in  value  $44,888, 
for  1,962  ounces  of  gold  and  (),()34  ounces  of  silver.'*  The  Wallapai 
Mining  and  Development  Com])any  leased  the  dump  of  the  Tennessee 
mine.  A  concentrate  was  produced  by  jigs  and  electrostatic  separa- 
tors. Various  trials  were  made  to  produce  a  grade  of  zinc  concen- 
trate which  would  bear  shipping  to  the  eastern  zinc  plants. 

Weaver  distncf, — The  tailings  dump,  of  the  old  Klondyke  mill 
near  the  Colorado  River,  was  entirely  worked  over  by  cvaniding  dur- 
ing 1907,  and  yielded  precipitates,  which  were  shipnecl  to  a  smelter 
at  San  Francisco.  The  Dandy  group  of  claims,  locally  known  as  the 
Hall  mine,  is  equipped  with  a  mill,  comprising  a  Dodge  crusher  and 
Chilian  rolls,  apron  plate,  and  1  concentration  table.     The  mill  has 
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a  capacity  of  12  tons  in  twenty-four  hours,  and  in  its  operation  some 
gold  and  silver  bullion  was  produced  in  1907.  The  incline  shaft  on 
the  property  is  220  feet  deep,  and  in  addition  there  are  about  900  feet 
of  drifts  and  crosscuts. 

PIMA   COUNTY. 

The  ore  mined  aggregated  57,539  tons,  valued  at  $1,427,412,  which, 
with  the  placer  yield,  amounted  to  $i,43C,254.  This  output  was 
reported  by  44  producers,  of  which  2  were  placers.  Cmde  ore  shipped 
to  smelters,  aggregating  57,189  tons,  w^as  99  per  cent  of  the  county 
output,  and  contained  00.08  ounces  of  gold,  103,251  ounces  of  silver, 
6,685,384  pounds  of  copper,  and  291,580  pounds  of  lead;  valued  at 
$1,421,989,  an  average  of  $24.86  per  ton.  There  were  350  tons  of  ore 
to  gold  and  silver  mills,  from  which  was  extracted  bullion  containing 
120.93  ounces  of  gold  and  71  ounces  of  silver,  and  35  tons  of  concen- 
trate containing  41.86  ounces  of  gold,  2,348  ounces  of  silver,  316 
pounds  of  copper,  and  8,850  pounds  of  lead.  The  crude  ore  was 
valued  at  $5,494,  an  average  of  $15.69  per  ton.  The  placers  are 
located  in  Greaterville  and  Quijotoa  districts.    The  output  of  placer 

!old  increased  from  281.76  ounces  in  1906  to  425.70  ounces  in  1907. 
'he  total  quantities  of  metals  won  from  the  ores  showed  an  increase 
over  those  of  1906  in  each  metal,  except  gold,  the  output  of  which 
was  $6,793  less  in  value  in  1907  than  in  1906.  Silver  increased  18,530 
ounces  in  quantity  and  $11,357  in  value;  copper,  454,922  pounds  in 
quantity  and  $134,600  in  value,  and  lead  251,542  pounds  in  quantity 
and  $13,136  in  value.  The  operation  of  the  smelting  plant  of  the 
Southern  Arizona  Smelting  Company,  at  Sasco,  should  increase  the 
metal  output  very  materially  in  1908. 

Ajo  (li.^trict, — A  number  of  small  shipments  of  copper  ore  were 
sent  to  the  smelter  from  several  properties,  mined  principally  by 
lessees.  As  the  Cornelia  and  Ajo  mines  are  50  miles  distant  from  the 
Southern  Pacific  Railroad,  shipments  of  ore  under  a  certain  grade 
can  not  be  made;  the  ore  deposits  in  the  district,  however,  are 
reported  to  be  large,  and  reduction  plants  have  been  contemplated, 
which  will  profitably  handle  them. 

A  mole  disti'if't, — l^he  Gould  Copper  Company  has  a  shaft  165  feet 
deep  and  also  1.000  feet  of  drifts  and  crosscuts  on  the  property.  The 
company  made  a  number  of  shipments  of  copper  ore  to  the  Globe 
smelter  during  1907,  whicrh  agirrogated  in  value  $9,009  for  45,036 
pounds  of  copi:)er.''  The  Old  Pueblo  mine  and  the  Purcell  group  are 
being  developed  by  the  Tucson  Consolidated  Mining  Company.  A 
shipment  of  ore  was  made  during  development  work.  The  'Acme 
Mining  and  Reduction  Company  shipped  a  test  lot  of  copper  ore 
which  w^as  taken  out  in  development. 

Arivaca  disfrirf. — The  Corro-Colorado  Mining  and  Milling  Com- 
pany has  developed  its  Silver  Queen  property  wnth  a  vertical  shaft 
520  feet  deep,  and  has  about  3,000  foot  of  drifts.  The  Yellow  Jacket 
claim  was  productive  of  some  ore.     Its  shaft  is  100  feet  deep. 

Comohahi  dhfrirt. — The  Papago  Copper  Company  shipped  ore 
containing  copper,  gold,  and  silver.  Development  on  the  property 
consists  of  600  feet  of  drifts. 
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Emvire  district. — The  Total  Wreck  property,  owned  by  the  Em- 
pire Mining  and  Development  Company,  and  the  Verde  Queen 
Mining  Company  both  made  shipments  of  ore  containing  copper, 
lead,  and  silver. 

Helvetia  distnct. — ^The  most  important  mine  operated  in  the  dis- 
trict is  that  of  the  Helvetia  Copper  Company.  The  property  is 
opened  by  2  shafts.  The  Isle  Royale  shaft  has  been  sunk  to  a  depth 
of  over  1,000  feet.  In  its  upper  levels  a  large  body  of  low-grade  ore 
is  opened  up.  The  Copper  u6rld  incline  shaft  is  sunk  200  feet  and 
is  being  continued.  The  200-ton  copper  matting  furnace  with  which 
the  property  is  equipped  was  closed  down  early  in  1907.  The  output 
of  1907  was  valued  at  $39,387,  and  consisted  of  191,GC6  pounds  of 
coi>per,  6.56  ounces  of  gold,  and  1,394  ounces  of  silver .*  Other  prop- 
erties producing  and  shipping  are  the  Omega,  Tip  Top,  Green  Monu- 
ment, Cuprite,  ^lue  Jay,  and  Narragansett. 

Pima  district. — Numerous  small  shipments  were  sent  out  of  this 
district  during  1907,  but  the  most  important  ones  w^ere  from  the 
Plumed  Knight,  the  Gray  Copper,  the  Mineral  Hill,  and  the  Pay- 
master properties.  The  most  important  production  was  made  from 
the  Morgan  group,  owned  by  the  Twin  Buttes  Mining  and  Smelting 
Company,  which  has  developed  the  property  to  the  500-foot  level. 
The  company  shipped  regularly  to  the  smelters  at  El  Paso,  the  total 
output  aggregating  in  value  $19,038  for  94,056  pounds  of  copper 
and  342  ounces  of  silver.*  The  same  interests  have  built  a  railway 
line  27  miles  long,  connecting  Tucson  with  the  camp.  The  Swastika 
Copper  and  Silver  Mining  Company  developed  its  Pioneer  and  Alice 
claims  by  an  incline  shaft  160  feet  deep.  The  ore  contains  lead, 
copper,  and  silver.  The  Paymaster  Consolidated  Mines  Company  is 
developed  by  a  series  of  shafts  along  the  vein  for  a  distance  of  3,600 
feet.  Shaft  No.  4  is  325  feet  deep,  and  is  the  main  shaft  from  which 
most  of  the  ore  shipped  in  1907  was  extracted.  The  ore  carried  lead, 
copper,  and  silver,  valued  at  $25,913,  and,  besides  the  lead,  contained 
4,735  pounds  of  copper  and  20,000  ounces  of  silver.** 

Qutjotoa  district. — The  property  of  the  Weldon  Gold  and  Copper 
Company  is  equipped  w4th  a  mill  of  a  daily  capacity  of  50  tons, 
which  uses  amalgamation  and  concentration.  Some  concentrate  was 
shipped  from  this  property  during  the  year,  and  placer  gold  ^vas  ex- 
tracted from  the  gravels  %  dry -washing  machines. 

Santa  Catalina  district. — ^The  Pontotoc  Copper  Company  shipped 
copper  ore,  which  was  taken  out  during  development  work.  The  ore 
averaged  5  per  cent  of  copper,  37.5  per  cent  of  silica,  12.4  per  cent  of 
alumina,  19  per  cent  of  iron,  and  12.5  per  cent  of  lime.  The  output, 
valued  at  $18,121,  was  for  92.189  pounds  of  copper." 

Stiver  Bell  district. — The  principal  property  operated  in  this  dis- 
trict is  that  of  the  Imperial  Copper  Company.  The  mine  is  devel- 
oped by  2  vertical  shafts,  700  and  450  feet  deep.  An  incline  shaft 
sunk  at  an  angle  of  45°  is  1^00  feet  d^ep.  Durmg  1907  the  300-ton 
smelter  and  the  300-ton  concentrating  mill  were  in  course  of  con- 
stmction.  The  ore  produced  from  this  property  was  shipped  to 
Douglas,  Ariz.,  and  El  Paso,  Tex.,  and  aggregated  in  value  $1,004,957 
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for  5^67,401  pounds  of  copper  and  63,170  ounces  of  silver.*  The  El 
Tiro  Copper  Company  shipped  ore  valued  at  $13,607  for  68,023 
pounds  of  copper.*  The  Oxide  Copper  Company's  output,  valued  at 
$66,111,  was  for  319,591  pounds  of  copper  and  3,338  ounces  of  silver." 

PINAL   COUNTY. 

The  value  of  the  total  output  of  this  county  amounted  to  $281,482 
in  1907.  The  total  represents  1,412:31  ounces  of  gold,  valued  at 
$29,195;  21,030  ounces  of  silver,  valued  at  $13,884;  1,191,322  pounds 
of  copper,  valued  at  $238,264;  and  2,024  pounds  of  lead,  valued  at 
$139.  The  production  was  reported  from  30  deep-mine  producers 
and  2  placer  mines.  The  tonnage  amounted  to  19^911  tons,  of  which 
5,711  tons  were  shipped  crude  to  the  smelter.  This  tonnage  of  crude 
ore  shipped  to  smelters  contained  265.51  ounces  of  gold,  20,026  ounces 
of  silver,  959,723  pounds  of  copper,  and  2,264  pounds  of  lead,  valued 
at  $210,769,  an  average  of  $30.91  per  ton.  At  concentration  mills 
8,541  tons  of  ore  were  treated,  which  yielded  481  tons  of  concentrates 
containing  0.27  ounces  of  gold,  650  ounces  of  silver,  231,599  pounds  of 
copper,  and  360  pounds  of  lead,  valued  at  $46,774,  or  an  average  of 
$97.25  for  each  ton  of  concentrates.  At  gold  and  silver  mills  5,659 
tons  of  ore  were  treated  yielding  bullion,  which  contained  1,125.06 
ounces  of  gold  and  355  ounces  of  silver,  valued  at  $23,491,  an  average 
of  $4.15  per  ton. 

Casa  Grand  district, — Important  shipments  were  made  from  a 
number  of  properties  in  the  district.  On  the  Copperosity  Mining 
Company's  property  the  vertical  shaft  is  278  feet  deep,  an  incline 
shaft  is  122  feet  deep,  and  prospecting  surface  drifts  aggregate  450 
feet  in  length.  The  quantity  of  copper  produced  amounted  to  72,698 
pounds,  valued  at  $14,542.'»  The  Casa  Grand  Mining  and  Smelting 
Company  produced  86,344  pounds  of  copper,  valued  at  $17,274." 
Early  in  the  year  the  Desert  Queen  Gold  Mining  Company  ceased 
operations  with  its  experimental  plant,  consisting  of  an  equipment  of 
two  Trcmain  stamps,  which  were  capable  of  treating  20  tons  of  ore 
per  day. 

Mineral  Creek  district. — xV  number  of  producers  were  reported  for 
this  district  in  1907,  the  most  important  one  being  the  Kelvin- 
Calumet  Copper  Mining  Company.  There  are  2  plants  connected 
with  the  property,  1  of  a  daily  capacity  of  65  tons  and  a  stamp  mill  of 
a  daily  capacitv  of  40  tons.  When  the  properties,  the  Big  Lead  and 
the  Calumet  Copper  Mining  Company,  were  consolidated  it  was 
planned  to  enlarge  the  stamp-mill  to  25  stamps,  thus  allowing  for  a 
treatment  of  200  tons  of  ore  per  day.  On  the  Kelvin  property  the 
shaft  is  sunk  a  depth  of  325  feet.  Development  work  in  1907  con- 
sisted of  100  feet  on  the  shaft  and  2,100  teet  of  drifts.  All  work 
ceased  at  the  time  of  the  panic,  and  the  production  up  to  this  time  for 
1007  was  178,516  pounds  of  copper,  valued  at  $35,710.«  The  Copper 
Butte  Mines  Company,  which  was  formerly  the  Arizona    Copper 

«  Statomont  of  j;ross  product  for  tho  year  1J)07.  T)nl)lishod  by  tho  auditor  of  the  Territory, 
1908. 
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Mountain  Mining  Company,  has  opened  its  property  by  a  level  driven 
from  the  surface,  now  300  feet  long.  It  has  several  incline  shafts, 
the  deepest  of  which  is  450  feet.  The  ore  produced  contained  prin- 
cipally copper. 

Old  Hat  district. — ^The  Mohawk  Gold  Mining  Company's  property, 
located  12  miles  east  of  Oracle,  is  developed  to  a  depth  of  526  feet 
with  a  vertical  shaft,  200  feet  of  which  was  sunk  durinff  the  year. 
The  ore  produced  contained  gold  and  silver,  and  was  tested  in  the  30- 
stamp  mill  equipped  for  amalgamation  and  concentration  belonging 
to  the  company.  The  production  consisted  of  1,151  ounces  of  gold 
and  177  ounces  of  silver,  valued  at  $23,907."  The  American  Flag 
claim,  now  known  as  the  Gideon,  produced  some  ore  containing  an 
average  of  18  per  cent  of  copper  and  some  silver.  This  was  taken  out 
in  development  work  from  the  incline  shaft,  which  is  160  feet  deep. 
The  property  is  equipj)ed  with  a  3-stamp  Merrill  mill  and  concen- 
trator. Thirty-one  claims  comprise  the  group,  which  lies  about  7 
miles  southeast  from  Oracle. 

Pioneer  district. — The  Lake  Superior  and  Arizona  Mining  and 
Smelting  Company  at  Superior  has  an  incline  shaft  1,640  feet  deep, 
with  3  adits--l,021,  2,766,  and  500  feet  long,  respectively.  The  pro- 
ducti<»i  consisted  of  92,120  pounds  of  copper,  188.85  ounces  of  gold, 
and  1,041  ounces  of  silver,  valued  at  $23,011.  The  Queen  Copper 
Mining  Company,  leasing  the  Queen  group  of  claims,  mined  from  the 
300-foot  level  in  the  neighborhood  of  $30,000  worth  of  ore,  contain- 
ing copper,  silver,  and  some  gold.  The  Coughlin  claim  of  the  Ameri- 
can Copper  Company  and  the  Eureka  Claim  were  also  producers. 

Riverside  district. — ^This  district  was  quite  productive  in  the  num- 
ber of  shipments  of  ore.  The  largest  tonnag:e  of  ore  mined  and 
shipped  out  of  the  region  came  from  the  Riverside  and  Bryan  group 
of  the  Sultana  Arizona  Copper  Company  and  the  Troy  Manhattan 
property  near  Kelvin.  The  former  produced  45,838  pounds  of  cop- 
per and  653  ounces  of  silver,  with  a  total  value  of  $9,595.° 

Saddle  Mountain  district. — The  Central  Mining  and  Development 
Company,  owning  the  Two  Queens  mine,  has  a  level  driven  from  the 
surface  completed  for  a  distance  of  about  350  feet.  Small  test  ship- 
ments of  ore  and  concentrates  were  made  during  1907. 

SANTA   CRUZ   COUNTY. 

The  total  ore  output  of  1907  was  15,145  tons,  valued  at  $173,019, 
reported  by  21  producers  in  5  districts.  This  is  an  increase  of  16 
producers  and  a  decrease  of  106,904  tons  of  ore  as  compared  with 
the  corresponding  figures  of  1906.  The  gold  produced  amounted  to 
187.72  ounces,  valued  at  $2,847 ;  the  silver  to  49,674  ounces,  valued  at 
$32,785;  the  copper  to  504,254  pounds,  valued  at  $100,851;  and  the 
lead  to  625,861  pounds,  valued  at  $33,171.  Of  the  ore  mined.  4,278 
tons  were  shipped  crude  to  the  smelters  and  contained  30.81  ounces 
of  gold,  38,033  ounces  of  silver,  495,258  pounds  of  copper,  and  197,461 

•  statement  of  sro88  product  for  the  year  1007,  published  by  the  auditor  of  the  Territory, 
6494»— ic  B  1907,  pt  1 12 
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?ounds  of  lead,  valued  at  $135,257^  an  average  of  $81.61  per  t<m. 
loncentrates  were  produced  and  shipped  to  smelters,  amounting  to 
1,284  tons,  extracted  from  10,775  tons  of  crude  ore.  The  concentrates 
contained  31.8  ounces  of  gold,  11,392  ounces  of  silver,  8,996  pounds 
of  copper,  and  428,400  pounds  of  lead  and  zinc,  the  quantity  of  each 
of  which  is  not  disclosed,  as  it  was  shipped  by  one  property.  The 
concentrates  aggregated  in  value  $36,045,  an  average  oi  $28.07  per 
ton.  A  small  quantity  of  gold  and  silver  bullion  was  produced  at  2 
mills  equipped  for  amalgamation. 

Oro  Blanco  district, — The  Golden  Eagle  group  and  the  Yellow 
Jacket  Mining  Company  were  producers  of  small  quantities  of  ore 
containing  gold  and  silver. 

Palmetto  district. — The  Lead  Carbonate  claim  was  productive  of 
some  lead  ore,  carrying  silver. 

Patagonia  district. — The  principal  operations  were  carried  on  by 
the  Duqucsne  Mining  and  Reduction  Company,  which  operated  the 
Duquesne  group.  The  company  has  recently  taken  under  option  the 
Pride  of  the  West  Mining  Company's  property,  and  has  been  making 
extensive  tests  with  a  50-ton  reverberatory  furnace  and  a  100-ton 
concentrating  mill,  with  which  the  property  is  eq^uipped.  The  com- 
bined output  of  these  properties,  consisting  of  silver,  lead,  copper, 
and  zinc,  had  a  gross  vahie  of  $95,661.«  The  Morning  Glory  claim 
w£^s  productive  of  copper  sulphide  ore,  valued  at  $13,371,  for  54,486 
pounds  lof  copper  and  3,788  ounces  of  silver.^  The  claim  is  developed 
by  an  80-foot  incline  shaft  with  150  feet  of  drifts.  The  National 
Consolidated  Mining  Company,  operating  the  Erin  property,  is 
making  extensive  tests  in  seeking  some  method  of  treating  the  ore 
economically.  The  ore  shipped  contained  lead,  gold,  and  silver.  The 
Santa  Cruz  Mining  and  Smelting  Company,  the  owner  of  the  Mowry 
mine,  oi)oratod  its  concentrating  plant  and  shipped  a  considerable 
tonnage  of  concentrates  and  crude  ore  containing  lead,  silver,  and 
l^old.  Dovelo[)ment  was  continued  during  the  latter  part  of  the  year 
m  sinking  the  shaft  to  the  800-foot  level.  The  output  of  the  World's 
Fair  mine  amounted  to  $74,210,"  and  the  metals  produced  were  lead, 
copper,  gold,  and  silver. 

Tyndall  diMrivt. — The  Rosario  claim  was  productive  of  some  ore, 
carrying  copper  and  silver.  The  claim  is  developed  by  a  vertical  shaft 
100  feet  deep  and  a  tunnel  140  feet  long.  The  Alto  Copper  Company 
has  a  shaft  on  its  pr()i)erty  217  feet  deep  and  an  adit  1,500  feet  long. 
The  crude  ore  shipped  contained  a  large  percentage  of  lead,  with  gold 
and  silver. 

Wrif/htson  district. — The  Arizona  ilines  and  Milling  Company 
opened  its  property  by  a  vertical  shaft  250  feet  deep.  The  5-stamp 
mill  belonging  to  the  company  was  operated  and  produced  some 
bullion  during  1907.  The  Ivanhoe  Mining  Company  is  developed  by 
a  shaft  100  feet  deep  with  crosscuts.  The  ore  shipped  contained  cop- 
per and  silver.  The  Augusta  claim  was  also  a  snipper  of  ore  con- 
taining copper  and  silver.  The  Mansfield  Mining  and  Smelting  Com- 
pany has  its  shaft  developed  to  a  depth  of  150  feet  and  a  drift  from 
the  surface  60  feet  long.  It  is  reported  that  the  company  will  equip 
its  property  with  a  smelter. 

"  statement  of  >:ros8  product  for  the  year  1907,  publinhed  by  the  auditor  of  the  Territory. 
1908. 
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YAVAPAI  COUNTi'. 

Production  of  gold,  silver^  and  associated  metals  in  Yavaimi  County^  Ariz,,  in 

1906  and  1907. 


1906. 


Metal. 


1907. 


I  Increase    (  +  )    or    de- 
crease (—). 


,  Quantity. 


Valui'.     I  Quantity.        Value.     I  Quantity.        V 


<ioM flncoiinccR..     60,789.14     $1,256,623 

Silver : do...  708. -ISO  i        474.654 

Copper pounds..    42,080.710  I    8.121,588 

Lead do....        729,787  41.598 

Zinc do 


55, 34.-).  94     «1, 114. 102 

617, 4NS  1        427,342 

35,734,416  j    7,146,S83 

521,307  !  27,629 

140,786  8.307 


-  5,443.20 

-  60,951 
-6,316,324 

-    208, 4iO 
+     140,786 


Total. 


9.891,458  1 8,751,263 


alue. 


-  $112,521 

-  47. 312 

-  974,700 

-  13,969 
+        8.307 


-1,140,195 


The  oriffiii  of  the  precious  metals,  by  ditferont  kinds  of  ore,  is  given 
in  the  following  table : 

Source  of  gold  and  silver  in  VaraiHii  dninlu,  Ariz.,  in  tiWd  and  1901,  in  fine 

ounces. 


Metal. 

Year. 

Placera. 

Silicw)us 
ore. 

Gold 

Silver 

f  1906 
1  1907 
/1906 
\  1907 

859.54 

1,014.95 

119.00 

164.00 

15,3:«.00 

28,086.80 

24.316.00 

117,316.00 

CopptT 

on?. 


39,  3l'6.  75 

25. 511. 31 

&'>4.1ftS.OO 

520,019.00 


I 


Lead- ; 

zinc    j      Total, 
ore. 


5,247.82  ; 60,789.11 

732.88  1 1 55.345.94 

29.8%.0()  ■ 708,439.00 

9,a'>9.00  I j 647,488.00 


Eepresenting  25  producing  districts,  117  operators  reported  a  pro- 
duction from  91  deep  mines  and  from  buyers  of  placer  gold  in  11  dis- 
tricts. The  production  of  gold,  silver,  (•oi)per,  lead,  and  zinc  in  1007 
amounted  to  $8,754^63,  or  less  by  $1,140,105  than  the  output  of  190G. 
The  ore  mined  aggregated  375,808  tons  in  1007,  as  against  300,788  tons 
in  1906,  and  a  decrease  is  also  noted  in  average  value  per  ton  from 
$24.89  in  1906  to  $23.26  in  1007.  Seventy  per  cent  of  the  total  ore 
mined,  aggregating  265,100  tons,  was  treated  at  smelters,  and  con- 
tained 27,150.56  ounces  of  gold,  564,001  ounces  of  silver,  34,608,001 
pounds  of  copper,  and  144,502  pounds  of  lead,  having  a  total  value  of 
$7,881,404,  and  averaging  $20.72  per  ton.  The  ore  containing  lead 
was  shipped  to  Needles,  Cal.,  and  El  Paso,  Tex.,  while  all  of  the 
copper  ores  were  treated  at  tlie  cu.stom  plant  of  the  Arizona  Smelting 
Company  at  Humboldt  or  at  the  United  Verde  smelter  at  Jerome. 
Concentrates  were  produced  from  07,786  tons  of  ore,  some  of  which 
contained  gold  and  silver,  which  were  extracted  by  amalgamation. 
The  concentrates  produced,  aggregating  12,030  tons,  contained 
12J84.74  ounces  of  gold,  66,172  ounces  of  silver,  1,036,415  pounds  of 
copper,  and  376,805  pounds  of  lead.  The  zinc  produced  was  shipped 
to  Colorado  plants  and  came  from  1  property.  The  total  tonnage  of 
concentrates,  valued  at  $531,115,  averaged  $44.15  per  ton.  Gold  and 
silver  mills  treated  12,422  tons  of  ore,  chiefly  by  amalgamation,  from 
which  was  extracted  bullion  containing  14,005.66  ounces  of  gold  and 
16,161  ounces  of  silver,  valued  at  $320,654,  an  average  of  $25.81  per 
ton. 


180  MINEBAL  BESOUBGES. 

Auga  Fria  district. — ^The  Baumann-Copper  Company  developed  the 
Laura  claim  from  a  shaft  300  feet  deep.  Several  test  shipments  of 
copper  ore  were  made  to  the  Humboldt  smelter.  The  Copper  Queen 
Gala  Mining  Company  has  development  work  consisting  of  a  shaft 
350  feet  deep  and  levels  driven  from  the  surface  630  and  300  feet, 
respectively.  During  development  a  small  lot  of  copper  ore  was 
shipped  as  a  test.  The  Pittsburg  Mayer  Mining  Company,  with 
property  located  3  miles  east  of  Mayer,  made  a  test  shipment  of  cop- 
per ore.  The  development  work  consists  of  a  vertical  shaft  75  feet 
deep  and  an  incline  shaft  sunk  to  a  depth  of  60  feet. 

Big  Bug  district. — The  Arizona  Exploration  Company,  the  owner 
of  the  Blue  Bell  mine  made  regular  shipments  to  Humboldt  of  crude 
ore,  part  of  which  was  of  millmg  grade  and  was  treated  at  the  Ari- 
zona Smelting  Company's  concentrating  plant.  The  concentrates 
and  crude  ore  produced  contained  copper,  gold,  and  silver,  valued 
at  $213,531,  for  922,208  pounds  of  copper,  784.70  ounces  of  gold,  and 
19,657  ounces  of  silver."  The  George  A.  Treadwell  Mining  Company, 
at  Mayer,  owning  the  Hackberry,  the  Iron  Queen,  and  the  Boggs 
mines,  leased  the  properties  to  the  Arizona  Smelting  Company  dunng 
the  vear.  The  ore  mined  was  used  largely  as  a  flux,  and  contained 
small  quantities  of  copper,  gold,  and  silver.  The  deepest  shaft  is  on 
the  Hackberrj'^,  which  is  508  feet  deep.  The  companv  is  equipped 
with  a  good  smelting  furnace  of  a  dailv  capacity  ox  250  tons,  at 
Mayer,  but  as  the  contracts  were  very  favorable  for  shipments  of 
ore  to  Humboldt,  the  operation  of  its  own  plant  was  not  attempted. 
The  total  value  of  the  output  was  $34,428,  tor  18,063  pounds  of  cop- 
per, 46.92  ounces  of  gold,  and  1,157  ounces  of  silver.®  The  Mount 
Elliot  Consolidated  Mines  Company  is  the  new  owner  of  the  Divi- 
dend mine  at  Chaparal,  which  began  producing  in  November,  1907. 
Gold  and  silver  bullion  was  shipped  and  a  number  of  tons  of  concen- 
trates were  stored  until  favorable  rates  of  transportation  should  be 
made.  For  the  month  of  December  414.55  tons  of  ore  were  treated, 
having  an  average  gold  and  silver  value  of  $16.20.  The  recovery 
amounted  to  $14.85  per  ton,  leaving  in  the  tailings  $1.85.  The  ex- 
penses per  ton  of  ore  for  stoping  and  hoisting  were  $2.15  and  those 
for  milling  $2.92.  The  Braganza  Gold  Mining  Company,  owning 
the  Henrietta  claims  and  a  cyanide  mill,  leased  its  property  to  par- 
ties who  shipped  part  of  the  old  dump  of  tailings  to  the  Humboldt 
smelter.  The  taihngs  contained  a  large  percentage  of  silica,  which 
was  valuable  as  converter  lining,  and  also  contained  small  quantities 
of  copper,  gold,  and  silver.  The  Ideal  Mining  and  Development 
Company  has  sunk  its  main  incline  shaft  on  the  Gladstone  property 
at  McCabe  to  a  depth  of  1,000  feet.  This  company  operated  its 
80-ton  concentrating  mill  until  the  close  of  the  Humboldt  smelter  in 
September.  During  1907  it  shipped  an  important  tonnage  of  crude 
ore  and  concentrates  containing  a  total  of  361,257  pounds  of  copper, 
12,004.5  ounces  of  gold,  and  117,582  ounces  of  silver,  with  a  total 
value  of  $397,212.**  The  Great  Belcher  mine  was  productive  of  a 
small  shipment  of  ore  containing  copper,  gold,  and  silver.  The 
American  Copper  and  Gold  Company,  owning  the  Iron  King  mine, 

•  statement  of  gross  product  for  the  year  1007,  published  by  the  auditor  of  the  Terri- 
tory, 1908. 
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operated  until  the  shutting  down  of  the  Humboldt  smelter,  shipping 
an  important  tonnage  of  copper  ore,  with  gold  and  silver,  used  for 
converter  lining.  The  ore  containeci  3,033  pounds  of  copper,  1,253 
ounces  of  gold,  and  35,491  ounces  of  silver.^*  The  Jessie  Mmes  Com- 
pany retimbered  to  a  depth  of  340  feet  its  main  shaft,  which  was 
damaged  by  extensive  caving.  A  small  lot  of  ore  w^as  shipped.  The 
company  expects  to  treat  all  future  production  in  a  50-ton  milling 

|)lant,  for  wliich  plans  and  specifications  have  been  furnished.  The 
Poland  Mining  Company  pnHluced  from  its  concentrating  plant  iron, 
lead,  and  zinc  concentrates,  which  contained  gold  and  silver.  The 
iron  concentrates  of  galena  and  p^vrite  were  sold  to  the  Humboldt  and 
Needles  smelters,  and  those  containing  zinc  to  a  Colorado  plant.  The 
percentage  of  gold  contained  in  the  concentrates  w^as  equal  to  that 
saved  on  the  amalgamation  plates,  while  the  larger  part  of  the  silver 
produced  is  contained  in  the  concentrates.  The  crosscut  tunnel,  8,071 
feet  long,  connects  the  terminus  of  a  branch  of  the  Santa  Fe  Railway 
at  Poland  on  Big  Bug  Creek  with  Walker  on  Lynx  Creek.  This 
tunnel  crosscuts  the  veins  of  the  property,  which  are  worked  by  raises 
and  winzes  from  the  tunnel  level.  The  total  output  of  lead,  zinc, 
gold,  and  silver,  valued  at  $130,4()5,  contained  4,217  ounces  of  gold 
and  10,609  ounces  of  silver."  The  Lelan  Gold  and  Copper  Company 
at  Chaparal  operated  its  10-stanip  mill  on  a  test  lot  of  ore  containing 
gold  and  silver.  The  property  has  a  vertical  shaft  500  feet  deep  and 
several  drifts  and  winzes.    The  Kit  Carson  claim,  at  McCabe,  was 

1)roductive  of  gold  and  silver  ore,  containing  a  small  percentage  of 
ead  and  copper,  taken  from  surface  workings.  The  Spar  Mniing 
Companv,  witli  property  located  near  Mayer,  made  a  number  of  ship- 
ments of  iron  sulphide  ore,  containing  lead,  copper,  gold,  and  silver, 
valued  at  $9,525." 

Black  Canyon  disttnct. — The  Richinbar  Mines  Company,  operating 
the  Gold  Note  group,  is  develoi)ed  by  a  shaft  530  feet  deep.  The 
total  development  work  will  aggregate  8,000  feet.  The  20-stamp  mill 
equipped  for  amalgamation  and  concentration  operated  part  of  the 
year,  and  some  bullion  was  shipped  and  the  concentrates  were  held 
at  the  property.  Other  properties  producing  in  the  district  were  the 
Parker,  tlie  Yankee  Girl,  and  the  Duquesne  groups. 

Black  nUh  diAfncf. — The  most  important  property  from  which 
ore  was  shipped  in  the  district  was  that  of  the  Yaeger  Canyon  Cop- 
per Company,  operating  the  Queen  B  group.  Some  of  the  ore  was 
shipped  airect  to  the  smelter  and  an  ecjual  tonnage  was  put  through 
the  company's  concentrating  mill.  The  concentrates  and  crude  ore 
contained  copper  and  silver.  The  value  of  the  output  was  $31,710  for 
145349  pounds  of  copper  and  3,S93  ounces  of  silver.''  Other  proper- 
ties producing  were  those  of  the  Mingus  ilountain  Copj^er  Company, 
the  Black  Mountain  Copper  Company,  and  the  Haclvberry  ilining, 
Milling  and  Development  Company,  which  operated  the  Victoria 

Black  Rock  district, — The  most  important  producer  in  the  district 
was  the  Interior  Mining  and  Trust  Company.  The  new  milling  plant 
was  started  and  the  shipments  of  bullion  commenced  in  August,  and 
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of  concentrates  in  September.  The  ore  contains  gold  and  silver.  The 
concentrate  averages,  per  ton,  2  ounces  of  gold,  3  ounces  of  silver, 
49  per  cent  of  iron,  15  per  cent  of  silica,  and  15  per  cent  of  sulphur. 
The  value  of  the  output  of  1J)07  was  $33,402.«  On  the  Electro  group, 
owned  by  the  Unichi  Gold  Mining  Company,  an  important  deposit 
of  copper  ore,  containing  gold,  was  opened  up,  and  from  it  53  tons  of 
ore  were  shipp(id,  the  average  content  of  which  was  1.27  ounces  of 
gold  and  7.70  per  cent  of  copper  per  ton.  Several  shafts  have  been 
sunk  on  the  group  from  75  to  350  feet  in  depth.  The  Yavapai  Silver 
Mines  Company,  oi)erating  the  Monte  Cristo  claims,  12  miles  north- 
east of  Wickenburg,  made  one  test  shipment  of  high-grade  silver  ore. 
The  shaft  is  175  feet  deep,  and  several  years  ago  the  original  owner 
made  small  shipments,  taken  at  a  depth  of  60  feet  from  a  pay  streak 
from  1  to  4  inches  wide,  rich  in  native  silver  and  assaying  as  high 
as  10,000  ounces  per  ton.  Other  productions  in  the  district  came 
from  the  Zella,  the  College,  and  the  School  Boy  claims,  and  from  one 
of  the  properties  of  the  Black  Rock  Mining*  Company  (Limited). 
The  latter  mined  000  tons  of  milling  ore,  from  whicn  gold  and  silver 
bullion  was  extracted  in  the  company's  mill. 

Blue  Tank  district. — The  Denver  group  of  claims  was  productive 
of  a  small  test  shipment  of  copper  ore. 

Cherry  Creek  district, — Seven  properties  in  this  district  yielded 
gold  and  silver  bullion,  extracted  from  ore  treated  in  2  stamp  mills 
and  1  arrastra,  and  a  concentrate  was  produced  at  one  of  the  plants. 
There  are  3  otlier  mills  in  the  district,  which  are  being  put  in  condi- 
tion for  operation.  Cherry  Creek,  on  which  the  mills  are  situated, 
has  its  source  at  the  east  end  of  the  Black  Hills  range  and  flows  north- 
east about  15  miles,  emptying  into  the  Verde  River.  The  ore  is  en- 
tirely a  gold-bearing  (juartz,  oxidized  and  discolored  by  iron  to  an 
average  depth  of  100  feet  from  the  surface,  when  sulphide  of  iron, 
which  contains  the  gold,  makes  its  appearance,  disseminated  through 
the  quartz.  The  quartz  veins  occur  mostly  in  granite  and  are  gen- 
erally parallel  to  the  jointing  in  the  rock.  Development  work  in  the 
district  had  not  been  carried  on  much  below  150  feet  until  recently, 
and  it  is  rei)orted  that  the  ore  containing  iron  pyrite,  though  of  lower 
gold  content  i)er  ton  than  the  ore  in  the  workings  nearer  the  surface, 
will  make  a  concentrate  of  shipping  grade.  On  the  Broom  claim  an 
arrastra  was  operated  on  ore  which  provides  the  owner  with  gold 
bullion  when  needed.  From  the  treatment  of  20  tons  of  ore  irom 
surface  cuts  $l,5r)()  worth  of  gold  and  silver  were  recovered,  and  40 
tons  of  the  ore  are  on  the  dump  awaiting  treatment.  The  Statehood 
group,  formerly  owned  by  the  Monarch  (lold  Mining  Company,  is 
another  producer,  and  in  early  years  was  known  as  the  Mocking  6ird, 
producing,  it  is  reported,  ninny  thousands  of  dollars  from  its  surface 
ores.  A  5-stamp  mill  on  the  property  was  operated  during  the  year. 
The  Golden  Idol  Mining  Company  operated  a  Nissen  stamp  mill  on 
ore  from  its  property.  The  Square  Deal  Mining  Company,  the 
Arizona  Copper-Gold  Mines  Comi)any,  the  Verde  River  Copper  Com- 
pany (formerly  the  Pfau  Mining  Company),  the  Cactus  Mining 
Company,  and  the  f^tta  Mining  Company  are  all  actively  engaged  in 
development  work. 
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Copper  Basin  district. — The  Commercial  Mining  Company  made 
shipments  of  copper  ore,  taken  from  its  property,  which  is  developed 
by  an  adit  for  400  feet.  The  total  output,  valued  at  $25,124,  con- 
tained 125,598  pounds  of  copper,  but  no  gold  or  silver."  The  Copper 
Hill  Mining  Company  owns  14  locations,  on  which  4G5  feet  of  develop- 
ment was  performed  and  from  which  a  test  lot  of  copper  ore  con- 
taining gold  and  silver  was  shipped. 

Eureka  district, — The  Nieman  group  of  7  claims  began  regular 

Eroduction  the  latter  part  of  1907.  The  Big  Stick  Mining  Company 
as  taken  over  a  number  of  former  producers  in  this  district.  The 
consolidated  properties  will  be  equipped  with  the  mill  formerly 
owned  by  the  Sultan  Mining  Company. 

Hassayampa  district. — ^The  Mount  Union  Consolidated  Mining 
Company  has  a  vertical  shaft  G80  feet  deep.  Its  reduction  plant, 
equipped  with  Wilfley  tables  and  Huntington  mills,  turned  out  a  con- 
centrate containing  copper,  gold,  and  silver.  The  shipments  were 
made  to  the  Needles  smelter.  The  development  work  for  the  year 
consisted  in  sinking  the  shaft  80  feet  deeper,  in  drifting  G09  feet, 
and  in  running  80  feet  of  upraises.  The  Storm  Cloud  mine  shipped 
crude  ore,  containing  copper,  gold,  and  silver  to  the  Humboldt 
smelter.  The  Alma-Empire  Consolidated  Gold  Mining  Company 
at  Groom  Creek  did  mainly  development  work  in  getting  the  prop- 
erty opened  after  it  had  been  closed  down  for  five  years.  The  shaft 
is  now  400  feet  deep,  and  sinking  is  being  continued  to  the  GOO-foot 
level.  The  mill,  equipped  for  amalgamation  and  the  electro-cyanide 
process,  has  been  remodeled.  Ore  was  taken  out- during  development 
of  the  Alma  and  Empire  groups  of  claims,  and  shipments  made 
during  1907  contained  gold  and  silver.  The  property  is  located  6 
miles  south  of  Prescott.  On  the  Ideal  group  an  installation  was 
made  of  1  steam  stamp-amalgamation  mill  and  a  concentrator,  which 
were  operated  a  short  time.  The  gold  and  silver  bullion  was  shipped, 
but  the  concentrates  will  be  held  until  the  Humboldt  smelter  resumes 
operation.  The  shaft  on  the  proi)erty  is  250  feet  deej),  sunk  on  an 
incline  of  77  degrees.  The  (iroon  Mountain  group  of  12  claims  was 
bonded  to  parties  who  took  out  about  350  tons  of  ore  containing 
copper,  gold,  and  silver.  The  ore  was  shipped  to  the  Humboldt 
smelter.  The  Climax  Mining  Company  produced  some  bullion  in 
the  operation  of  the  mill  on  its  property.  The  Mount  Tritle  Copper 
Company  made  the  most  important  shipments  of  the  district.  The 
company  owns  the  Dunkirk  group,  consisting  of  1)  claims,  e3  of  which 
are  patented.  During  the  year  750  feet  of  drifting  was  dcme.  Dur- 
ing this  development  work,  the  80-ton  concentration  mill,  equipped 
with  4  Nissen  stamps  and  concentrating  tables,  was  operated  and  pro- 
duced concentrates  containing  coi)per  and  silver.  The  In(le])endence 
Mining  Company  operated  a  small  mill  a  short  time  and  produced 
some  gold  and  silver  from  the  treatment  of  ore  by  the  cyanide  process. 
Martinez  district. — Development  was  active  on  a  nuinl)er  of  proper- 
ties, but  the  only  producer  of  the  camp  was  the  Congress  Consolidated 
Mines  Company  (Limited).  The  production  is  principally  gold  and 
silver  bullion,  extracted  by  the  cyanide  i)rocess.     A  pyritic  concen- 
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trate  is  saved  from  the  ore  before  the  treatment  with  cyanide  solution. 
There  are  two  40-stamp  mills  without  amalgamation  plates.  Stand- 
ard concentrator  tables  are  used  in  one  of  them,  and  in  the  other  are 
Wilfleys,  Frue  vanners,  and  Overstrom  tables.  The  entire  discharge 
from  the  tables,  exclusive  of  concentrate  product,  passes  to  a  system 
of  settling  vats.  In  these  the  coarse  sands  are  settled,  the  slimes  over- 
flowing into  pits.  The  sands  are  cyanided  direct  by  the  ordinary 
percolation  and  leaching  method,  "the  slimes,  after  being  settled  as 
thoroughly  as  possible,  are  drained  of  the  water,  sun-dried  to  a  con- 
siderable degi'ee,  afterwards  roasted,  and  then  subjected  to  cyanide 
treatment.  The  total  output,  valued  at  $197,147,  contained  9,100 
ounces  of  gold  and  13,855  ounces  of  silver.* 

Peck  district. — The  principal  producer  in  the  district  is  the  De  Soto 
Mining  Company,  which  shipped  crude  ore  and  ore  of  milling  grade 
to  the  Humboldt  smelter,  where  it  was  concentrated  and  smelted. 
The  ore  contained  copper  with  gold  and  silver.  The  total  output, 
valued  at  $237,079,  contained  1,016,170  pounds  of  copper,  933^1 
ounces  of  gold,  and  22,210  ounces  of  silver."  The  Lincoln  Gold  Min- 
ing Company,  equipped  with  a  mill  for  amalgamation  and  concentra- 
tion, shipped  gold  and  silver  bullion  and  pyritic  concentrates.  De- 
velopment work  during  the  year  has  been  on  the  lower  levels  of  the 
property.  The  ore  shipments  consisted  of  about  275  tons  of  first- 
class  ore  and  50  tons  of  concentrates.  The  freight  and  treatment 
charges  were  $14  per  ton.  The  highest  grade  of  ore  shipped  was 
valued  at  $121.25  per  ton  and  the  lowest  at  $65.69.  The  receipts  from 
the  bullion  shipped  to  the  mint  were  about  $8,000.  The  total  output. 
valued  at  $31,220,  contained  2,508  pounds  of  copper,  835.7  ounces  or 
gold,  and  7,342  ounces  of  silver .«  The  Great  Peck  Mining  Company 
shipped  one  lot  of  rich  silver  ore  found  in  an  old  drift,  wnere  it  was 
overlooked  in  the  early  days.  There  is  a  shaft  on  this  property  387 
feet  deep  and  an  adit  driven  800  feet.  The  Lone  Juniper  claim  was 
also  productive  of  some  ore. 

Thumh  Butte  district, — The  Derby  claim  is  equipped  with  a 
5-stamp  plate  amalgamation  mill  and  1  concentrator,  which  has  been 
kept  in  operation  making  tests  on  the  ore.     A  shaft  is  sunk  185  feet. 

Tiger  distnct, — Several  shipments  were  made  from  the  property  of 
the  Crown  King  Mines  Company  in  cleaning  up  the  old  concentrating 
mill.  Xo  great  amount  of  development  work  was  carried  on  during 
1907  on  the  property.  The  Tiger  Gold  Mining  Company,  which  is 
the  largest  producer  in  the  district  at  the  present  time,  shipped  gold 
and  silver  l)ullion  and  concentrates.  Some  copper  is  contained  in 
the  latter.  The  ])roperty  is  developed  by  a  shaft  400  feet  deep  and 
by  8  adit  levels,  aggregating  5,000  feet  in  length.  A'20-stamp  mill, 
equipped  for  amalgamation  and  concentration,  was  in  operation 
during  the  entire  year.  The  shaft  is  sunk  to  the  level  of  the  main 
adit,  so  that  the  greatest  depth  is  1,200  feet  from  the  apex  of  the 
mountain.  The  total  output,  valued  at  $100,870,  contained  19,010 
pounds  of  copper,  4,313.10  ounces  of  gold,  and  9,938  ounces  of  silver." 
The  Oro  Belle  proi)erty,  belonging  to  the  Tiger  Gold  Company,  was 
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operated  by  lessees  during  the  year,  and  from  it  were  made  ship- 
ments of  ore  to  the  Tiger  mill  for  concentration  and  amalgamation. 
Other  shippers  in  the  district  were  the  Savoy  Mining  Company  and 
the  owner  of  the  Lane  group,  who  sent  a  test  lot  of  ore  to  the  smelter. 

Turkey  creek  dis^rict. — ^The  producers  of  this  district  during  1907 
were  the  Western  Queen  Mines  Company,  the  Cumberland  Mining 
Company,  and  the  War  Eaple  claims. 

Verde  district. — ^The  United  Verde  Copper  Company  has  driven 
its  drainage  and  ventilating  adit  about  2,000  feet.  When  completed 
it  will  be  6,600  feet  long  to  connect  with  the  new  1,000-foot  shaft. 
At  the  smelter  three  550-ton  furnaces  have  been  in  operation  the 
greater  part  of  the  year.  The  total  output,  valued  at  $7,060,120,  con- 
tained 33,015,457  pounds  of  copper,  11,733.76  ounces  of  gold,  and 
356,038  ounces  of  silver.^  The  Consolidated  King  Development  Com- 

Sany  and  the  Columbia  Copper  Company  were  the  only  other  pro- 
ucers  in  the  district  for  1907. 

Walker  district. — The  most  inaportant  shipments  from  the  district 
were  taken  from  the  Senate,  the  Pine  Mountain,  the  Pay  Streak,  and 
the  Zuli  claims.  The  ore  contained  principally  gold  and  silver,  with 
some  copper. 

Walnut  Grove  district. — ^The  Old  Spaniard  claim,  on  which  there 
is  an  incline  shaft  135  feet  deep,  is  equipped  with  a  3J-foot  Hunting- 
ton mill,  which  was  operated  on  a  small  test  lot  of  ore  resulting  m 
shipments  of  gold  and  silver  bullion. 

Weaver  district. — ^The  district  located  10  miles  southeast  from  Con- 
gress Junction,  is  noted  for  its  yield  of  placer  gold  from  Rich  Hill, 
a  high  mountain  spur  of  granite  where  numerous  gold  nuggets  of 
,  large  size  were  found  as  early  as  1863.  Nuggets  of  ordinary  size 
have  been  found  there  at  different  times  since  that  date  and  arc  sold 
to  the  local  mercantile  establishments,  which  purchase  about  $8,000 
of  the  sold  each  year,  production  depending  much  upon  the  season  of 
rainfall.  The  Octave  Gold  Mining  Company  commenced  operations 
during  the  year  and  made  important  shipments  of  gold  and  silver 
bullion  and  a  lead  concentrate.  There  are  5  incline  shafts,  the  deep- 
est of  which  is  1,950  feet,  and  also  an  adit  driven  2,000  feet.  The  40- 
stamp  mill,  equipped  for  amalgamation,  concentration,  and  the  cyan- 
ide process,  has  a  capacitv  of  132  tons  of  ore  in  24  hours.  The  (ju'artz 
ore,  containing  free  gold  and  with  particles  of  galena  disseminated 
through  it,  is  said  to  average  in  value  $15  per  ton.  The  ore  lK)dy, 
having  a  northeast-southwest  trend,  with  a  dip  to  the  northeast  of 
about  80  degrees  from  the  horizontal,  is  contained  in  granite  and 
gneiss.  The  Rincon  Mines  Company  has  opened  its  property  by  an 
mcline  shaft  1,050  feet  deep.  It  is  equipped  with  a  150-ton  Elspass 
mill  and  4  Wilfley  tables.  The  total  output  was  valued  at  $8,562  for 
gold,  silver,  and  lead.®  The  Mildred  Gold  Mining  Company,  oper- 
ating the  Mayflower  group,  was  productive  of  a  small  shipment  of 
sulphide  ore,  containing  copper,  gold,  and  silver. 

white  Picacho  district. — This  district  overlaps  Maricopa  County, 
from  which  there  was  one  shipment  of  note.    In  the  Yavapai  County 
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portion  the  Worth  Mining  Company  is  developing  a  group  of  daims 
on  which  it  has  3  levels  driven  from  the  surface,  aggregating  in 
length  800  feet,  and  2  shafts,  90  feet  and  40  feet  deep.  Three  mills, 
of  2  stamps  each,  and  a  Wilifliey  concentrator  table  were  operated  in 
testing  the  ore.  The  Florentine  Mining  Company  produced  a  small 
lot  of  ore  containing  copper,  gold,  and  silver,  that  was  shipped  to  the 
Humboldt  smelter. 

YUMA   COUNTY. 

The  metal  output,  consisting  of  gold,  silver,  copper,  and  lead, 
amounted  to  $336,000,  an  increase  of  $22,537  over  the  output  of  1906. 
The  tonnage  aggregated  77,180  tons,  as  compared  with  61,775  tons 
in  1900,  and  the  average  value  per  ton  was  lowered  from  $4.84  in 
1900  to  $4.20  in  1907.  The  larger  part,  or  98.8  per  cent,  of  the  ton- 
nage was  treated  at  gold  and  silver  mills,  chiefly  by  the  cyanide 
process,  and  yielded  bullion  containing  13,462.10  ounces  of  gold  and 
6,084  ounces  of  silver,  valued  at*$281,642,  an  average  of  $3.69  per  ton. 
Of  crude  ore  shipped  to  smelters,  489  tons  making  up  the  total,  con- 
tained 568.78  ounces  of  gold,  3,776  ounces  of  silver,  92,214  pounds  of 
copper,  and  48,970  pounds  of  lead,  amounting  to  $35,288  in  value,  an 
average  value  per  ton  of  $72.16.  Ore  to  concentrating  mills  aggre- 
gated 420  tons,  yielding  84  tons  of  concentrates  containing  2,550 
ounces  of  silver,  and  101,400  pounds  of  lead,  which  amounted  to 
$7,057  in  value,  an  average  value  per  ton  of  $84.01.  The  total  pro- 
duction of  metals  in  1907  was  14,611.52  ounces  of  gold,  valued  at 
$302,047;  11,516  ounces  of  silver,  valued  at  $7,601;  92,214  pounds  of 
copper,  valued  at  $18,443;  and  150,370  pounds  of  lead,  valued  at 
$7,9(>9.  The  value  and  quantity  of  yield  of  each  metal  increased  as ' 
follows:  Of  gold,  $6,793;  of  silver,  1,963  ounces,  valued  at  $1,200; 
of  copiKU*,  72,333  pounds  in  quantity  and  $14,606  in  value.  Lead 
increascMl  9,470  pounds  in  quantity,  but  decreased  $62  in  value. 

(UtHtle  Dome  (tisfrirt, — A  number  of  shippers  are  recorded  for  this 
district.  The  principal  shipments  were  made  from  the  Chilson 
claim,  operated  by  the  Dome  Exploration  Company,  which  has  dis- 
continued its  lease.  The  La  Colorado  property'  was  operated,  and  the 
ores  shipped  contained  principally  lead  and  a  small  quantity  of 
silver. 

Elhworth  (listnct. — This  district  produced  copper  ore  containing 
gold  and  small  quantities  of  silver.    The  principal  operations  were 

i)er formed  by  the  Wendendale  (lold  Mining  Company,  the  Western 
Alining  and  I^easing  Comi)any.  the  Ilarqua  Hala  Mining  Company, 
and  the  Corona  Copper  Company,  while  important  shipments  were 
also  made  from  the  Boone  mines.  The  B(manza  and  Golden  Eagle 
mines  were  operated  by  the  Ilarqua  Ilala  C^ompany.  On  the  Eagle 
claim  the  shaft  has  reacluMl  a  de])th  of  400  feet,  and  on  the  Bonanza 
claim  the  shaft  is  250  feet  deep.  A  40-stamp  mill  is  equipped  for 
plate  anuilffannition  and  was  operated  part  of  the  year.  The  2 
groups  of  claims,  all  of  which  are  j)atented,  are  located  about  1  mile 
apart  and  are  connected  by  an  aerial  tramway.  Gold  and  silver 
Inillion  comprisin«r  the  output  contained  1,439.69  ounces  of  gold 
and  309  ounces  of  silver,  valued  at  $29,960.«    The  Boone  mine,  for- 

•  statement  of  gross  product  for  the  ytmr  1907  published  by  the  auditor  of  the  Territory, 
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merly  known  as  the  BuUard  mine,  is  12  miles  from  Wendendale,  the 
nearest  railroad  point.    The  shaft  on  the  property  is  240  feet  deep. 

Kofa  distiict. — The  r^incipal  producer  continues  to  be  the  King 
of  Arizona  Mining  and  Milling  Company,  which  operated  a  200-ton 
cyanide  mill.  The  mine  is  opened  by  a  vertical  and  incline  shaft  670 
feet  deep  and  an  adit  2,600  feet  long.  The  total  output,  valued  at 
$251,622,  contained  12,022.41  ounces  of  gold  and  4,774  ounces  of 
silver.**  The  North  Star  mines  have  recently  been  opened  and  de- 
veloped bv  the  Golden  Star  Mining  and  Milling  Company.  During 
1907  development  work  amounted  to  400  feet.  The  working  shaft  is 
down  to  a  depth  of  80  feet.  A  shipment  of  17^  tons  of  ore  containiujg 
gold  and  silver  was  sent  to  the  smelter  as  a  test  lot,  which  was  esti- 
mated in  value  for  the  gold  and  silver  at  $9,774.'*  The  equipment  for 
a  milling  plant  has  been  delivered  at  Mohawk,  the  railroad  station 
of  the  company. 

Plomoaa  district. — Many  small  shipments  were  sent  out  from  this 
district  as  test  lots  when  the  new  railway  was  extended  to  Parker  on 
the  Colorado  River.  The  ores  contained  principally  lead,  and  some 
copper,  gold,  and  silver.  The  ores  shipped  thus  far  are  largely 
from  surface  croppings,  and  none  of  the  properties  from  which  ship- 
ments were  reoorted  has  a  greater  depth  than  75  feet. 

CAIilFORNLA.. 

By  Charles  G.  Yale. 
PRODUCTION. 

For  the  calendar  year  1907  the  California  production  of  gold, 
silver,  copper,  lead,  and  zinc  was  valued  at  $28,338,104,  as  compared 
with  $25,126,359  in  1906,  a  decrease  in  1907  of  $1,788,255.  The  de- 
crease is  due  to  the  smaller  yield  of  gold,  which  was  $2,004,524  less 
in  1907  than  in  1906.  The  silver  yield  also  decreased,  while  the  values 
of  copper,  lead,  and  zinc  increased,  with  the  above  mentioned  net 
result.  Reports  were  received  from  1,061  producing  properties.  Of 
these  443  were  deep  mines,  of  which  408  yielded  siliceous  gold  ores, 
6  silver,  1  silver  and  gold,  20  copper,  5  lead,  2  zinc-lead,  and  1 
copper-lead  ores.  The  output  of  these  mines  was  2,054,653  tons  of 
ore,  which  was  a  decrease  of  501,403  tons  from  that  of  1906.  The 
siliceous  ore  amounted  to  1,704,549  tons,  and  decreased  in  quantity 
531,366  tons  from  the  output  of  1906.  Its  average  value  was  $5.75 
per  ton  in  gold  and  silver.  Copper  ores  showed  a  tonnage  of  3«39,152 
for  1907,  an  increase  of  20,942  tons.  The  lead  ores  amounted  to 
7,852  tons,  which  is  an  increase  of  6,171  tons  over  the  output  of  1906. 
Of  copper-lead  ores  there  were  40  tons,  and  of  lead-zinc  ores  3,060 
tons,  an  increase  in  the  latter  of  2,810  tons. 

During  1907  there  w^ere  treated  at  gold  and  silver  mills  1,654,241 
tons  of  ore  containing  $9,256,005  in  gold,  an  average  of  $5.59  per  ton, 
and  silver  valued  at  $191,693,an  average  of  12  cents  per  ton,  a  total 
of  $9,447,698  in  gold  and  silver,  an  average  of  $5.71  per  ton  in  both 
metals.     Of  this  total  $7,587,601  in  gold,  averaging  $4.59  per  ton, 

•  statement  of  gross  product  for  the  year  1007  pubUshed  by  the  auditor  of  the  Territory, 
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and  $159,415  in  silver,  averaging  9  cents  per  ton,  a  total  of  $7,747,016 
in  gold  and  silver,  averaging  $4.G8  per  ton,  was  recovered  on  the 
amalgamating  plates  of  the  mills.  From  these  1,654,241  tons  of  ore 
32,450  tons  of  concentrates  were  recovered,  valued  at  $1,668,404  in 
gold,  averaging  $51.41  per  ton,  and  $32,278  in  silver,  averaging  99 
cents  per  ton,  a  total  of  $1,700,682,  averaging  $52.40  in  gold  and  silver 
per  ton.  Of  smelting  ores  there  were  375,506  tons,  valued  at  $631,228 
m  gold,  an  average  value  of  $1.68  per  ton,  and  $535,351  in  silver,  an 
average  value  of  $1.43  per  ton,  or  a  total  in  gold  and  silver  of  $1,166,- 
579,  and  an  average  per  ton  of  $3.11  in  gold  and  silver.  In  addition 
to  this  there  were  24,906  tons  of  old  tailings,  slag,  etc.,  worked,  the 
bullion  content  of  which  is  included  in  mill  oullion. 

There  were  618  productive  placers  reporting  in  1907  in  California, 
of  which  193  were  hydraulic  mines,  57  dredges,  106  drift  mines,  and 
262  surface  or  slucing  mines.  These  placers  yielded  $6,840,695  in 
gold  and  $24,602  in  silver,  a  total  of  $6,865,297  in  both  gold  and 
silver,  which  is  a  decrease  of  $535,230  in  gold  and  of  $3,480  in  silver, 
a  total  decrease  of  $538,710  from  this  source  in  1907  as  compared 
with  1906. 

The  statement  of  production  for  1906  and  1907,  showing  increase 
or  decrease,  and  value  at  each  year's  average  commercial  prices,  is  as 
follows : 


Production  of  gold,  silver,  and  associated  metals  in  California  in  1906  and  1907» 


1906. 

1907. 

IncreaseC +)decrea8e  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold 

Silver 

Zinc 

..fine  ounces.. 

do.... 

pounds.. 

do.... 

do.... 

906.182.37 
1,->20,&I1 

28,7'2«.448 
338.718 
206,000 

$18,732,462 

817,830 

5,544,204 

19.307 

12,666 

809.213.52 
1,13«,858 

28,528,020 

2,625,419 

283,660 

116,727,928 

761.646 

5,706,604 

139,147 

13,779 

96,968.85 

-  81.783 

-  196.428 
+2,286,701 
+      27,560 

-12,004.624 
66.184 
+      161.400 
+      119,810 
+         1.218 

Total.. 

25,126,359 

23,338,104 

-1,788,256 

The  production  of  ore  in  California  in  1907  was  2,054,653  tons, 
valued  at  $16,472,807,  an  average  of  $8.02  per  ton,  as  compared  with 
2,556,056  tons  in  1906,  valued  at  $16,700,860,  an  average  of  $6.53  per 
ton.  This  is  a  decrease  in  quantity  in  1907  of  501,403  tons,  and  an  in- 
crease of  $1.49  in  average  value  per  ton.  The  placer  yield  is,  of 
course,  not  considered  in  this  statement,  though  the  totals  include 
the  values  of  the  quartz  gold  and  silver  and  values  of  all  copper,  lead, 
and  zinc  produced  m  1907. 

GOLD. 

The  total  gold  production  of  the  State  amounted  to  809,213.52  fine 
ounces,  valued  at  $10,72T,9i>8,  in  1907,  as  against  906,182.37  ounces, 
valued  at  $18,732,452,  in  190(),  a  decrease  of  96,968.85  ounces  in  quan- 
tity and  of  $2,004,524  in  value.  Of  tlie  total  value  $6,840,695  came 
from  placers  of  various  kinds — hydraulic,  dredge,  drift,  and  surface 
mines — and  the  deep  mines  yielded  $9,887,288.  Out  of  the  1,061  pro-  ' 
ducing  mines  in  the  State,  1,046  made  some  ^old  yield  in  1907,  leaving 
only  15  mines  from  which  no  gold  was  derived.  Gold  was  obtainea 
in  33  counties  of  the  State,  but  only  10  of  those  showed  an  increase 
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in  1907  over  1906,  the  other  counties  showing  a  decrease.  The  largest 
production  of  gold  ($2,780,840)  came  from  Butte  County,  and  was 
mainly  derived  from  dredging  operations,  this  county  leading  all 
others  in  the  production  of  placer  gold.  The  largest  output  of  deep- 
mine  siliceous  ore  gold  came  from  Amador  County — $2,100,349 — 
Amador  thus  for  the  first  time  exceeding  Nevada  County  in  this  re- 
spect. The  largest  output  of  gold  from  hydraulic  mining  operations 
was  from  Trinity  Countv,  $335,322;  from  drift  mines,  from  Placer 
County,  $210,240;  from  dredges,  from  Butte  County,  $2,097,092,  and 
from  surface  placers  or  sluicing  mines,  from  Yuba  County,  $52,782. 
The  countv  which  shows  the  largest  increased  gold  output  for  the 
year  is  Yuba,  where  it  amounts  to  $494,952,  and  the  greatest  decrease 
IS  shown  in  Calaveras  County.  The  comities  of  the  State  which  pro- 
duced more  gold  in  1907  than  in  1900  showed  a  combined  increase  of 
gold  product  valued  at  $700,347  and  those  producing  less  gold  showed 
a  combined  decrease  of  $2,770,871,  the  net  decrease  tor  the  State  being 
$2,004,524.    The  reasons  for  these  changes  m  output  arc  given  in  other 

?3rtions  of  this  chapter  under  the  records  or  individual  counties. 
he  production  of  gold  from  placers  and  from  different  kinds  of  ore 
in  California  in  1907,  by  counties,  in  fine  ounces,  is  given  in  the  fol- 
lowing table : 


Source  of  gold  production  in  California  by  kinds  oj 

fine   ounces. 

'  ore  in  1907,  by  counties,  in 

Placers. 

Deep  mines. 

County. 

Siliceous  ore. 

Copper  ores. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

AiQAdor 

7f>5. 92 

13'1.769.C0 

5,413.46 

815,833 

2,7S6,72M 

111,906 

101,604.39 

53.79 

45,078.29 

35.61 

82,100,349 

1.112 

931, 851 

734 

Batte 

Gala  vena 

2,622.75 

$54,217 

ColUMi 

Del  Norte 

42.47 

2,106.49 

9.97 

1,940.22 

878 
43,  W5 

206 
40,108 

Eldorado 

13,333.70 
106.18 

275,  t«2 
2,ia5 

Presno 

Humboldt .             

.05 
.53 

1 

Tnvo 

2,308.75 
42,467.73 

516. 50 

581.03 

19,570.78 

47. 726 
877.8X6 

10,677 

12,011 

404,564 

11 

Kern  .                  .... 

44.12 

912 

Loi  Angeles,  Orange,  and 
Venture 

Madera 

r,2.50 
43.97 
89.70 

1,292 
909 
822 

lUrlpoHk 

1.21 

.25 

Merced 

Mono 

i8,574.i'^ 
39.  W 
9.S,214.60 
l),r.87.41 
4,396.80 
156.40 

383,971 

826 

2,030.276 

138,241 

90,890 

3,233 

Monterey 

12.09 

f.,37r>.16 

16,606.69 

0,214.49 

29.17 

38,263.32 

41.36 

48. 3« 

lft.29 

1,118.91 

4,661.91 

10,497.52 

27.62 

17, 182. 61 

124.95 

»1,509.75 

250 

131,807 

:W4,531 

128. 4rJ> 

603 

790,973 

855 

1,000 

316 

23,130 

IM.  303 

217.003 

5f.9 

355.196 

2,583 

1,746,972 

Nerada 

Placer             

Vlunuuf 

Rivenide          

............ 

SA/*TAni9ntA 

8an  Bernardino 

6,805.78 
312.26 

140,688 
6,455 

828.81 

17,133 

San  Dleffo 

ten  Lois  OUrdo 

Shasta \.. 

23.985.92 

18.  H 16. 95 

8, 756. 55 

ia5.21 

8.713.31 

38,907.67 

957.73 

495,833 
389.601 
181,014 
2,795 
180, 120 
804.293 
19,798 

13,208.02 

273,034 

gjena 

Stanulans 

TrInitT      j^ 

Tnolninne ...... ,-.rr-, 

Yoba                     .... 

i 

TMal 

330,918.62 

6,840,695 

461,147.80 

9,532,771 

16,661.37 

344,421 
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Source  of  gold  production  in  California^  etc. — Continued. 


Count  J. 


Anrndor. 
Butte. 


Deep  mioes. 


Lead  ores.       Leud-xLnc  ores. 


Qimn- 


Value. 


^ 


J, 


UeJN*Jrte 

Eldorado . . . , , L . . . 

Frttsno J  ...... . 

Humt}oMt, .  ..»*.. I ....... . 

Iliyo. i  *iflL7fi 


VenUira........ L 

Jiladem ,..,,.,  j. 

M^ipo«a ! . 

Merced,..  ».,,...„. > 


MoDterey  ,,♦**,. 

NtivadUr 

Flttccr , , 

Fhitnns 

RrveriHide  ....... 

SAcrnmtfnto 

San  Dcmardlna . 

Saa  Dk'go 

Ban  LuiiObt^pOp 

Shasta 

Sierra 

Siskiyou 

Stanlfciiaufl....... 

Trliirty..... 

Tnolumne 

Ynbfl - 


Qimn- 
titr. 


Value. 


»9,«04 


.1 


25.^  I      «5»7 


Total.... 4'^,TS       9jm      m9W 


Total. 


Qtuintitf. 


Value. 


I 

63.7UI  l.lia 

i7,70l.W  986,068 

3&.51  7M 


I0ft.lg 
.Ofi 
2,7^.03  I 
^■2,107.73  ' 

M2.48  , 
,■181.09 
19, 571. 09 


1 
57,2*1 
877, S6d 

11,214 

12,011 

404,539 


]8,&74.«0 

9ft,  214.  tit) 

6.(537.41 

4,390,00 

150.40 


383,371 

2,030,  are 

188.241 

9a.flfio 

3,233 


7.Ka4.S9 
312.26  I 


157,821 
6,4fi& 


Qnuid  total. 


Quaatltr- 


:J7.193.&4 
1N^,% 

H,:ft6.&5 
13,^;£1 

8.713.31 

H5-.  73 


768,867 
389,601 
Idl.OH 
2.795 
180.120 
8&I.2\J3 
19,7yft 


102,970.31 

134.813.39 

63.114.49 

35,51 

42,47 

15.440,19 

110.15 

1,940,27 

2,709.03 

42.51L85 

543.48 

643.53 

If,  615. 9ft 

39.76 

IB,  674, 60 

52.05 

llM,5Wv7e 

23,854.10 

10,ftll.» 

1B6.57 

38.253.32 

7,676.96 

3«0.ft4 

15.29 

,  38.312.86 

23.40a.8e 

I  19,254.07 

I        lti:E.73 

j  2S.896.91 

'  39,031.63 

*^,4^S7.51 


Vftlue. 


'2;736vS« 

1.097,974 

784 

319,177 
2.401 
40^109 

57,211 
873,798 

11, 2U 
13.  SOS 

406.498 
B33 

S89,971 

i.a» 

^183,088 
482,771 
219,  asA 

3^888 
790,973 
168^  «78 

7,438 

S18 

791,9W 

483,901 

398,0(17 

3,984 

536,8lff 

808,878 

1,766,770 


ITrt,2!M.0U     &.887,;33  809,213.52   16,727,938 


ConipariHon  of  these  totals  for  1007  with  the  gold  output  of  1906  is 
as  follows : 

Production  of  fjold  in  California   in    1900  and   1!)07,   />//  kinds  of  ore,  in  fine 

ounces. 


Year. 


1906. 
1907. 


Placers. 


Deep  mine.s. 


Quantity. 


Value. 


Siliceous  ore. 


Copper  ores. 


Quantity. 


Value. 


Quantity.        Value. 


Incrt'H.»«o  f  1-)  or  ' 
(lecreiu-o  (  —  .).. 


S.W.BIO.ST     87,375.925         5;«,8f)7.37       ?n,036,018         15.406.91         8318,499 
•«0,91«.(i2       6,810,6»5         4f>l,147.hO  9,53'.>.771         Irt.fiT.l.S?  344.421 


-25,891.75       -5,V).23(.' 


-72.719.57 


-1.503.247       +1.2M.46         +25,982 


Year. 


Lead  ores. 


Deep  mine.«< 


Lead -zinc  ores. 


Total. 


Grand  total. 


Quantity.  Value.  Quantity.;  Value.   Quiuitity.      Value.      Quantity. 


Value. 


190f'. I  49..34     8l,020l  4«.3«     ?l.nn()   549.372.00  811.356.527   90('..1«2.87'$18,732,452 

1907 1        459. 75I      wmi  2'».<»H  .'>:;7    -ITM^.M.'.**     '.». ^S7. 2:i:i   MV\213.52'  16,727,928 


Increase  (  +  )<)r  ! 

dtrroawW-).      +410.41+8,484       -22.40       -  16:} -71,077.10 -1,469,294 -96,968.851-2.004.824 
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The  source  of  placer  gold  by  counties  and  from  various  kinds  of 
mines  is  shown  as  follows: 

Source  of  placer  gold  in  California  in  1906,  by  counties,  * 


Coonty. 

Hydraulic. 

'  Drift. 

Dredging. 

Surface 
placers. 

Total. 

AxDador 

93,830 
18,375 

5,000 
142 

8,190 

$3,387 
22,158 
63,712 

$8,616 

48,103 

28,392 

736 

14,689 

206 

2,635 

912 

1,292 

909 

822 

250 

8,593 

38,863 

20,118 

603 

14,887 

855 

1,000 

816 

7,130 

3,003 

28,576 

669 

18,224 

283 

62,782 

$15,833 

2,785,728 

97,104 

878 

Butte 

J2, 697, 092 

Oiil*veraii 

Dei  Norte 

Eldorado 

20.666 

43  645 

Preffino 

206 

Humboldt 

37,478 

40,108 
912 

Kern 

Madera 

1,292 
909 

Maripoaa 

Meroed 

822 

Monterey 

250 

Nevada 

77,362 
89,428 
103,342 

45,852 

216,240 

5,005 

131  807 

Placer 

344,581 

Plnrow» ...... 

.  1-28,465 

Riyeraide 



603 

Bacramento 

127,075 

649.511 

790,978 

Ban  P^imiirdiD'O  T .,,...  T  -  T  ^  -,..,..,.--  r .  - 

855 

San  Dieafo 

1,000 

San  LaiiB  Obispo 

1 

316 

Shasta 

7,130 

Sierra 

42,749 
181,468 

48,551 
6,969 

94,303 

SisklTou 

217,003 

Stanfrlaus r , 

569 

Trinity 

335,322 
1,100 
5,240 

i,656 

1,200 

918 

355,196 

Tuolumne .........  ....,...-,,,,-,---.,., 

2,683 

Yuba 

1,688,032 
30,802 

1,746,972 

Oalayerai  A-nd  Shasta  dredge. . . .  ^ .  r 

80,802 

1 

Total 

909,011 
145,161 

563,383 
42,434 

5,066,487 
32,922 

1 

302,864 
314, 713 

6, 840, 695 

Decrease 

• 

635,230 

The  following  table  shows  the  increase  or  decrease  of  California 
gold  in  1907,  by  counties. 

Increase  and  decrease  in  gold  production  in  1907,  by  counties. 


County. 

Increase. 

Decrease. 

1 

County. 

Increase. 

Decrease, 

ATTiaifflf     ,.,,,TrrTTT                                       T^TT 

$144 J 94 
^9,JI07 
^6.2flO 

Placer . ■ 

feU134 

Butte 

Piumaje  ..-,.*.*.*.*,.,,.,,,»*. 

9.V95 

CaUTcmi*.  >.....»...*......, . 

RlTOTsJde 

596 

OoIqm , , 

rS4 

Sjicftim^nio... *...„.  ....,,. 

1915  GAl 

I>el  Norte,...,** .*. 

5,067 
112,fi60 

8,186 

SflD  B^^mardlno... 

196,154 

Eldoiado...... 

Ban    Dlogo   and    San   Luis 

Fregno,„, ,,,„* 

9,E09 

Humboldt  ^.. --.,,.--'.*, ,,..---. 

Sftntii  Barbara  .....*, 

2G0 

rnya..-.....r«..... .*,** 

37,712 
72.  Ml 

Sha#u  ....................... 

2:7,117 

Kern „».,...... 

87,312 
t,0B7 

is* 

Sierra,....,. 

Blnkijou  an4  BtanUtaui. . . . . 
TrlnftT 

ST4,A38 

26,527 

Had«ra 

Tulare *  *  * 

20 

Hailpow , 

'89,  iw 

Tuolunme 

232,799 

Yuba...... 

4M.953 

Meic«d 

4V2T3 
'        4il 

Total 

HODO ,,..,„.,„.. 

7*6,847 

2.770+871 

MoDterey .  .^^^  ..*.....,.... . 

^'im,W 

i)cciY>aao ... . , 

2,001,621 

Nerad* ,,.„.....- 
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SILVER. 


The  silver  yield  in  1907  amounted  to  1,138,858  fine  ounces,  valued 
at  $751,646,  as  against  1,220,641  ounces  in  1906,  valued  at  $817,830,  a 
decrease  of  81,783  ounces  in  quantity  and  of  $66,184  in  value.  The 
larger  proportion — valued  at  $401,099 — came  from  the  smelting  of 
copper  ores,  the  siliceous  ore  yielding  silver  valued  at  $271,196.  The 
most  productive  county  in  silver  was  Shasta,  where  the  largest  copper 
smelters  are,  the  Shasta  yield  being  valued  at  $370,211  for  the  year. 
From  lead  ores  Inyo  County  made  the  largest  yield,  valuea  at 
$43,992;  from  siliceous  ore  the  mines  of  Kern  CJounty  made  ^e 
highest  silver  yield,  valued  at  $86,023.  The  following  table  shows 
the  source  of  silver  production  in  California  in  1907  by  kinds  of  ore 
and  in  fine  ounces : 

Source  of  silver  product  in  California  hy  kinds  of  ore,  in  1907,  by  counties,  in 

fine  ounces. 


Placers. 

Deep  mines. 

County. 

Siliceous  ore. 

Copper  ores. 

Leodoie^ 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Amador 

74 

13,682 

780 

S49 

8,964 

482 

20,408 

5 

6,817 

12 

$13,466 

8 

4,499 

8 

1 

Butte 

Calaveras 

74,907 

149.489 

Coluaa 

Del  Norte 

4 

592 

8 
891 

Eldorado 

2,894 
89 

1,910 
26 

Fresno 

Humboldt 

323 

218 

2 

17 

il 

Inyo 

570 
130,338 

1,197 

270 

6,283 

376 
86,023 

790 

178 

4,147 

66,654  1  $48,992 

Kern 

16 

10 

Los  Angeles,  Orange,  and 
Ventura 

i 

Madera 

9 
6 
15 

6 
3 
10 

488 

822 

Mariposa 

Merced 

Mono 

45,147 

11 

26,386 

2,788 

29,797 

7 

16.756 

1.840 

Monterey 

3 

1,136 

2,300 

938 

6 

3,082 

6 

8 

170 

568 

2,064 

10 

2,364 

20 

9.253 

2 

750 

1,618 

619 

8 

2,034 

4 

5 

112 

376 

1,362 

7 

1,660 

13 

6,107 

Nevada  

1 

Placer  

1 

Plumas 

498          329 
35           23 

1 

Riverside 

1 

Sacramento 

Ban  Bernardino 

108,577  :  71,661 

46  1         30 

42,466  i  28.027 

14,021 

9,254 

87  1           24 

San  Diego 

Shasta 

518,291 

842,072 

1 

Sierra 

3,403 
2,538 
32 
1,271 
9,768 

2,246 

1,676 

21 

839 

6.440 

Siskiyou 

Stanislaus 

1 

Trinity 

! 

Tuolumne 

Yuba 

121            80 

Total 

37,276 

24,602 

410,903  1271,196 

607,726 

401,099 

66,691      44,  OU 

1 
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Source  of  silver  product  in  California  by  kinds  of  ore,  etc. — Coutinued. 


County. 


Amador 

Butte 

Calaveras . . 

Oolusa 

Del  Norte . . 
Eldorado. . . 

Fremo 

Humboldt . 

Inyo 

Kem. 


Deep  mines. 


Copper-lea<i  ores.'  Lead-zinc  ores. 


Quantity.  Value.  Quantitj'.  Value, 


Total. 
Quantity.    Value. 


I 


92 


Los  Angeles,  OmnKe,  and 

Ventura 

Madera 

Mariposa 

Merced 

Mono 

Monterey , 

Nevada 

Placer. 


15,570 


m 


Plumaa 

Riverside 

Sacramento 

San  Bernardino 

San  Diego 

Shasta 

Sierra 

Siiikiyou 

Stanislaus 

Trinity 

Tuolumne 

Yuba 


GOO  I      ^90 


20,403 

5 

81,724 

12 


2,894 

39 

2 

67,33;i 

130, 33» 

IC,  767 

768 

f).283 


45, 147 

11 

25,3X6 

2,78S 

498 


(irand  total. 


$13,466 

3 

53,938 

8 


1,910 

26 

1 

44,440 

86,023 

11,066 

500 

4, 147 


29,797 

7 

16,755 

1,840 

329 

23 


Total. 


r23.235 

45  I 

560,766  ' 

3,403  i 

2,538  I 

32  : 

1,271  ; 

9.758 

121  I 


81,335 

30 

370,099 

2,246 

1,675 

21 

839 

6,440 


Quantity. 

Value. 

20,477 

813,515 

13,587 

8.967 

82,454 

r)4,420 

12 

8 

4 

3 

3,486 

2,301 

39 

26 

325 

214 

67,  :m 

44, 440 

130,353 

86,033 

16,767 

767 

6,288 

15 

45, 147 

14 

'Mi,  522 

5,088 

1,1:^6 

40 

3,082 

123,241 

53 

560, 926 

3,971 

4,602 

42 

3.635 

9,778 

9,374 


11,066 

506 

4, 150 

10 

29,797 

9 

17,505 

948 

26 

2,a34 

81,3:^9 

35 

370,211 

2, 621 

3,037 

2« 

2,399 

6,  J53 

6. 187 


600  ' 


15,662  I  10.337   1.101.r)H2  , 


727.044  11,138,858     751,  ()46 

J 


Comparisons  of  these  totals  for  1907  with  the  silver  output  in  190G 
are  as  follows: 


Production  of  silver  in  California  in   WOO  and  1007^  by  kinds  of  ore,  in  fine 

ounces. 


Year. 


1906. 
1907. 


Placers. 


^}^^-    Vnlue. 


Siliceous  ore. 


Deep  mines. 
Copper  ores. 


Letui  ores. 


Quan- 
tity. 


Value.  I    ^'^'^'-    ,   Value.    |  QV";*?'-  '  Value. 


Increase    (  +  )   or  de- 
crease(-) 


III.  '  II 

41.913  $28,082     376.315   8252,151;      7r)6.276     S506.705       16.107   S10,792 
37,276     24,602     410.903,    271.196       607.726        101,099       66.«;91      44.016 


-4,637    -3.480,  +34,558    +19,015'  -  14^550    -105.606    +50,584  «- 33, 224 

•  \  I  i 


Year. 

Copper-lead 
oreH. 

Deep  mines. 
Zinc-lead  ores.               Total. 

Grand  total. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value.    Quantity!  Value. 

Quantity.  Value. 

1906 

30  000 

«*>n  ino    1    17S  7'>«    «7S;'J  7J« 

1  220  641  SS17  830 

1907 

600 

S396 

i.s  nfi>l    'io  iia?   I'ldifw*  "7'>7'<jia 

1  i:<.s  xr\«  7:ii  raa 

IncraaM   (+)   or  de- 

ttnmaa  ( — \ 

+600 

1                1                >                  1 
+3961   -i^i  s^i     -^  7^'-^      —77  Ida    -M  7fti 

—81  783—66  184 

114949— if  B  1007,  FT  1- 
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COPPER. 


The  yield  of  copper  in  California  in  1907  as  shown  by  returns 
from  producers  was  28,528,020  pounds,  valued  at  $5,705,604,  as  com- 
pared with  28.726,448  pounds  in  1906,  valued  at  $5,544,204,  a  decrease 
in  quantity  or  198,428  pounds,  but  an  increase  in  value  of  $161,400. 
Copper  was  produced  in  10  counties  of  the  State  in  1907,  the  heaviest 
production  coming,  as  usual,  from  Shasta  County,  which  alone  yielded 
23,457,417  pounds,  valued  at  $4,691,483.  The  increase  for  this  county 
as  compared  with  the  production  oi  1906  was  980,113  pounds  in  quan- 
tity and  $353,362  in  value.  Calaveras  County,  next  in  importance  as 
a  copper-producing  section,  showed  a  falling  off  in  output,  while  in 
San  Bernardino  County  there  was  a  very  slight  chance  in  totals  in 
the  two  years.  Inyo  County  showed  an  increase,  and  Nevada  County 
had  a  small  output  in  1907,  none  having  been  reported  in  1906. 
There  were  altogether  339,152  tons  of  copper  ore  treated  in  1907,  an 
increase  of  20,942  tons  over  the  quantity  treated  in  1906.  In  addition 
to  their  copper  content,  these  ores  yielded  an  average  value  per  ton 
of  $2.20  in  gold  and  silver.  The  largest  single  output  of  copper  by 
any  one  mine  or  company  was  from  the  Mammoth  Copper  Mining 
Company  at  Kennett,  Shasta  County.  The  smelter  of  tne  Balaklala 
Copper  Mining  Company,  in  the  same  county,  was  completed  in  1908. 

LEAD. 

The  quantity  of  lead  produced  in  California  in  1907  was  2,625,419 
pounds,  valued  at  $139,147,  as  compared  with  338,718  pounds,  valued 
at  $19,307,  in  1906.  The  increase  in  quantity  for  1907  is  therefore 
2,286,701  pounds,  and  in  value  $119,840.  By  far  the  larger  propor- 
tion of  this  lead  was  derived  from  Inyo  Countv,  where  are  the  proper- 
ties of  the  Tecopa  Mining  Company,  now  the  largest  lead  prooucer  in 
the  State.  The  mines  at  that  point  made  no  product  in  1906,  and 
their  yield  for  1907  accounts  for  the  very  material  increase  in  that 
year. 

ZINC. 

The  production  of  zinc  in  California  in  1907  was  233,550  pounds, 
valued  at  $13,799,  as  compared  with  206,000  pounds,  valued  at 
$12,566,  in  1906 — an  increase  of  27,550  pounds  in  quantity  and  of 
$1,213  in  value.    All  the  zinc  produced  came  from  Inyo  County. 

PROGRESS  OF  THE  MINING  INDUSTRY  IN  CALIFORNIA  IN  1907. 

Considering  the  values  of  all  metals — gold,  silver,  copper,  lead,  and 
zinc — California  shows  a  reduced  output  in  1907  of  $1,788,255,  as 
compared  with  the  total  of  1006.  The  most  material  loss  is  in  gold, 
but  the  silver  output  was  less  also,  while  increased  yield  in  values 
was  shown  in  copper,  lead,  and  zinc. 

The  reduction  in  value  of  f^old  output  of  over  $2,000,000  is  natu- 
rally the  most  serious  matter  for  consideration,  as  this  metal  has 
always  been  California's  most  important  mining  output.  Yet,  with 
the  exception  of  15  mines,  all  the  1,001  mines  in  the  State  reporting 
production  yielded  more  or  less  gold.  The  falling  off  has  been  quite 
general,  the  larger  proportion  of  counties  showing  decreased  returns, 
some  or  them  to  quite  a  marked  degree.  This  is  notably  the  case  in 
the  counties  of  Amador,  Butte,  Calaveras,  Eldorado,  Nevada,  San 
Bernardino,  Sacramento,  Siskiyou,  and  Tuolumne.    Of  the  Mother 
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Lode  counties  of  the  State,  only  1,  Mariposa,  showed  an  increase  of 
gold  output  for  the  year,  and  the  combined  gold  output  of  these  5 
counties,  Eldorado,  Amador,  Calaveras,  Tuolumne,  and  Mariposa, 
showed  a  reduction  of  value  in  1907,  as  compared  with  190G,  or 
$996,718.  The  reduction  in  these  counties  is  most  marked  in  Cal- 
averas, where  it  was  due  to  miners'  strikes,  which  closed  the  principal 
quartz  producers  for  several  months.  The  tonnage  of  siliceous  ores 
in  California,  from  which  most  of  the  deep-mine  gold  is  derived, 
was  reduced  nearly  one-fourth,  or  by  531,360  tons.  From  these 
siliceous  ores  in  1907  the  gold  yield  was  461,147.80  fine  ounces,  valued 
at  $9,532,771,  while  it  was  533,867.37  ounces,  valued  at  $11,036,018, 
in  1906.  This  is  a  decrease  of  72,719.57  ounces  in  quantity  and  of 
$1,503,247  in  value.  For  the  last  few  years  the  statistics  show  a 
gradual  falling  off  of  tonnage  of  siliceous  ores  in  California,  and  a 
resultant  decrease  in  gold  output,  which  the  placer  gold  yield  was 
not  able  to  offset  even  while  increasing  in  itself,  and  the  output  from 
this  source  was  less  in  1907  than  it  was  in  1906.    The  reduction  in 

Slid  yield  of  the  placei^s  was  ijcncral  and  from  all  classes  of  mines, 
n  comparison  of  the  figures  tor  1907  and  1906,  the  hydraulic  mines 
showed  a  reduced  yield  for  1907  of  $145,161 ;  the  drift  mines  a  loss 
of  $42,434;  the  dredgers  a  loss  of  $32,922;  and  the  surface  placers 
a  loss  of  $314,713 — the  total  reduction  from  this  source  being  placed 
at  $535,230.  The  most  surprising  feature  of  this  is  the  decrease  in 
output  for  the  year  of  the  dredging  interests.  In  1906  the  dredges 
increased  the  value  of  their  gold  yield  over  that  of  1905  by  $1,822,216, 
yet  in  1907  the  decrease  from  1906  amounted  to  $32,92*2;  and  this, 
too,  with  several  new  dredges  put  into  operation  in  1907,  though 
they  began  work  rather  late  in  the  year.  The  floods  at  Oroville  in 
the  spring  of  1907  wrecked  several  dredges  and  put  some  others 
under  repair  for  a  time.  Moreover,  at  this  point,  as  well  as  in  the 
Folsoin  neld,  notably  at  the  latter  place,  there  was  much  complaint 
of  irregular  supply  of  power.  Indeed,  some  of  the  dredge  owners 
maintain  that  they  lost  nearly  25  per  cent  of  the  working  time  from 
this  cause.  The  decreased  output  may  be  further  explained  by  the 
fact  that  when  dredges  are  fii-st  installed  on  the  ground  purchased 
they  are  naturally  started  on  what  is  supposed  to  be  the  best  portion 
of  it.  Some  of  the  older  companies  are,  therefore,  now  working 
the  poorer  ground  in  their  dredging  tracts.  The  situation  as  to  power 
will  doubtless  be  remedied  as  soon  as  possible  by  the  power  companies 
increasing  their  capacity,  steps  for  which  are  now  l>eing  taken. 
Moreover,  the  new  aredges  recently  built,  and  those  under  construc- 
tion, are  of  greatly  increased  strength  and  capacity  over  those  of 
earlier  type,  and  can  dig  det^per  and  pile  higher  while  operating  at 
a  much  lower  cost  per  cubic  yard.  Indeed,  one  of  the  latest  installa- 
tions in  the  Folsom  field,  having  buckets  of  a  capacity  of  13  cubic 
feet  each,  handled  in  July,  1908,  the  enormous  quantity  of  257,029 
cubic  yards',  at  an  operating  cost  of  1.93  cents  per  cubic  yard.  This 
is  in  so-called  light  ground,  which  averages  from  23  to  30  feet  in 
depth,  but  in  some  places  is  43  feet.  This  ground  runs  as  low  in 
value  as  6  cents  per  cubic  yard  and  as  high  as  17  cents,  the  general 
average  being  from  12  to  15  cents.  Another*  dredge  in  the  same 
Qeld,  with  buckets  of  a  capacity  of  Si  cubic  feet,  dug  in  July, 
1908,  116,134  cubic  yards  at  a  cost  of  3.38  cents  per  cubic  yarcl. 
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This  was  in  hard  OTound,  the  dredge  digging  48  feet  below  the 
water  level  in  whicli  the  boat  floats  and  piling  the  cobbles,  etc., 
25  feet  above  the  basin!  A  new  feature  in  the  dredging  industry 
IS  the  use  of  hydraulic  nozzles  in  mining  certain  banks.  At  places 
in  the  Folsom  field  the  ground  is  almost  cemented,  and  streams  of 
water  under  i)ressure  are  used  to  loosen  the  ground  above  the  basin; 
sometimes  it  is  necessary  to  resort  to  a  little  blasting  as  well.  The 
other  dredging  fields  oi  the  State  showed  a  reduction  in  yield  for 
the  year,  but  the  Yuba  field,  near  Marysville,  had  an  output  valued 
at  nearly  $500,000  more  than  that  of  1906.  There  are  12  dredges  in 
that  field,  nearly  all  large  new  ones,  and  more  are  being  Duilt. 
The  field  is  supposed  to  be  the  most  extensive  in  the  State. 
In  1907  theix3  were  altogether  57  dredges  operating  in  California 
and  having  a  combined  gold  yield  valued  at  $5,065,437.  The  placer 
gold  table  in  the  report  of  1906  gave  the  number  of  dredging  com- 
panies in  each  county,  and  some  of  these  had  several  dreoges.  The 
table  used  this  year  gives  the  number  of  dredges,  irrespective  of  own- 
ership, and  this  course  will  be  followed  in  the  future  in  these  reports, 
so  that  suitable  comparisons  may  be  made  between  the  outputs  of  the 
respective  years.  The  largest  number  of  dredges  in  the  State  was 
in  the  Oroville  field,  where  35  were  in  operation  during  1907.  In  the 
Sacramento  or  Folsom  field  there  were  7.  Several  new  ones  are  being 
added  in  these  fields,  as  well  as  at  different  localities  in  other  coun- 
ties. One  was  put  in  operation  in  Merced  County  in  1908,  the  first 
in  that  region.  Hydraulic  mining  in  California  is  at  its  best  in  the 
counties  of  Trinity  and  Siskiyou,  where  there  are  no  restrictions  as  to 
care  of  the  debris,  as  is  the  case  in  the  counties  in  the  drainage  basins 
of  the  Sacramento  and  the  San  Joaquin  rivers.  In  these  latter  coun- 
ties this  industry  continues  on  the  decline.  Placer  and  Sacramento 
counties  are  the  only  localities  where  any  notable  drift  mining  is  car- 
ried on  at  present,  though  some  work  of  this  kind  is  done  in  Amador, 
Butte,  Calaveras,  Eldorado,  Nevada,  Plumas,  Sierra,  Siskiyou,  Trin- 
ity, and  Yul)a  counties.  Surface  placers  or  sluicing  mines  are 
worked  in  all  the  gold-producing  counties  of  the  State,  but  this  inter- 
est is  gradually  on  the  decline,  as  the  area  of  available  ground  be- 
comes less  each  year. 

There  are  now  few  mines  in  California  worked  for  silver  alone. 
This  metal  is  obtained  mainly  from  the  placers  with  the  gold  and 
from  the  siliceous,  copper,  and  lead  ores.  The  total  yield  for  the 
year  shows  a  slight  decreas(^  as  compared  with  that  of  1906. 

The  copper  industry  of  the  State  is  gradually  increasing  in  impor- 
tance in  value  of  yearly  output,  but  it  can  not  be  said  that  there  is 
any  widening  of  the  mining  Held.  Copper  was  produced  in  10  coun- 
ties of  the  State  in  1907,  as  compared  with  7  counties  in  1906, 
hut  the  new  counties  made  only  small  outputs.  When  the  West- 
ern Pacific  Railroad,  now  under  construction,  is  completed,  the 
IMiimas  County  copper  field,  now  being  prospected,  will  probably  he- 
roine productive.  New  railroads  between  Ijos  Angeles,  in  the  southern 
portion  of  California,  and  Nevada  and  Utah  will  doubtless  have  an 
olfect.  in  developin<r  known  cop^)er  deposits  in  that  region  by  fur- 
niMhing  transportation.  The  agitation  in  the  counties  around  San 
Knihcisco  Bay  with  relation  to  alleged  damage  by  smelter  fumes  is 
ttilVrting  <'ust<)ni  smelters,  and,  indeed,  in  August,  1908,  the  Selby 
^AivUor  was  closed  by  injunction,  pending  investigation  as  to  certain 
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effects  of  the  fumes  on  vegetation  and  into  new  methods  adopted  by 
the  smelting  company  for  preventing  the  escape  of  these  fumes. 
During  the  shut  down  of  the  smelter  the  California  ores  formerly 
going  to  it  were  sent  to  smelters  at  Salt  Lake  City.  This  same  agi- 
tation stopped  work  on  the  proposed  copi)er  smelter  at  Baden  on  San 
Francisco  Bay,  where  some  hundreds  of  thousands  of  dollars  had 
already  been  spent.  What  were  virtually  prohibitory  ordinances, 
adopted  by  county  supervisors,  caused  the  stoppage  of  work  entirely 
for  the  present.  The  owners  of  the  smelter  hope  to  prove  to  the  sat- 
isfaction of  the  public  that  the  plants  may  be  operated  without  mate- 
rial damage  to  the  surrounding  country. 

Lead  and  zinc  mining  are  not  carried  on  to  any  very  great  extent 
in  this  State,  these  metals  being  mined  in  only  4  counties,  and  almost 
the  entire  output  of  both  metals  bein^  derived  from  Inyo  County. 
The  lead-mining  industry  is,  however,  increasing  in  importance. 

Prospecting  was  carried  on  vigorously  in  San  Bernardino  and  Inyo 
counties,  especially  along  the  new  Tonopah  and  Tidewater  Kailroad, 
extending  southward  from  Rhyolite,  Nev.,  to  the  Santa  Fe  Railroad. 
Several  new  camps  were  discovered. 

As  the  Mother  Lode  counties  of  California  are  noted  widely  for  the 
great  width,  productiveness,  and  continuity  in  both  length  and  depth 
of  their  gold-producing  veins,  it  may  be  proper  at  this  place  to  give 
the  results  of  the  mining  operations  along  the  lode,  in  both  the  main 
and  the  east  belt,  for  the  year  1907.  In  this  connection  it  may  be 
stated,  also,  that  the  great  new  3-compartment  shaft  of  the  Kennedy 
Mining  ana  Milling  Company  at  Jackson,  Amador  County,  on  the 
main  Mother  Lode,  has  attained  a  vertical  depth  of  3,254  feet 
(August,  1908),  and  that  the  ore  at  that  depth  carries  values  as  high 
as  in  other  productive  portions  of  the  mine.  The  record  for  the 
Mother  Lode  counties  of  the  State  in  1907  is  shown  in  the  followini? 
table: 


Tonnage  of  ore  and  value  recovered  in  huUion  in  gold  and  silver  mllln,  Unnun/r 
and  value  of  concentrates  produced,  and  total  rcrovrry  icith  average  values 
per  ton,  in  Mother  Lode  counties,  California,  in  J 907. 


Ore  to  gold  and  Hilver  mills. 


County. 


Quan- 
I    tlty. 


Gold  in 
bullion. 


I  ShoH 
!    tons. 

Ammdor 444,841 

OilATenu 231,618 

Eldomdo 83,781 

iraripon 61,076 

Tuolamne  ....   194,209 

Total I  97R,0a0 


81,312,377 
715,264 
248,370 
848, 5M 


Silver 
in  bul- 
lion. 


Aver- 

value 
iuKold 
and  I 
silver 
recov- 1 
ered  on 
plateR.  ■ 


?9,774 
3,890 
1,G51 
3,325 
4.955; 


S3. 04 
2.8(i 
7.40 
6.89 
3.30 


Concentrates  i)ro(lueed. 


Quan- 
tity. 


Short 

totid. 

11, -296 

4,  UK), 

57<;, 

6-18 

6,  hm 


Gold. 


57.W, 

21(i, 

'27, 

HJ7. 


8,290,879 


23,696 


3.40,    23,3031,225,810 


Silver. 


Aver- 
age 
value 
infold 
;    and 
.  silver. 


Total  re- 
covery. 


S3,G'/2 

•J59. 

l,4.sr) 


Total 
aver- 
age 
recov- 
er>-  per 
ton. 


?<i7.4;;«2.iin,8ift 
51.  M     yii(;,350 

47.7K|  •.i77,r>42 
S8.3S  41 W,  711 
25.  m      wo,  733 


S4.76 
3.72 

8.22 
8.00 
4.17 


(i,tw;7       52.00,4,517,151 

i  I  i 


4.G6 


Under  the  heading,  "  Production  by  individual  counties,"  in  this 
chapter,  will  be  found  a  statement  of  the  conditions  in  the  respective 
oounties  of  California  and  the  reasons  for  the  increase  or  decrease  in 
pioduction  for  the  year  1907,  as  compared  with  that  oi  1^%. 
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The  following  table  shows  the  production  of  gold,  silver,  and  asso- 
ciated metals  in  California,  by  counties: 
Production  of  gold,  silver,  and  associated  metals  in  California  in  1907,  by  counties. 


County. 


Gold. 


Qnantity. 


Value. 


SUver. 


Quantity. 


Value. 


Amador , 

Butte , 

Calaveras 

Colusa ."T., 

Del  Norte , 

Eldorado 

Fresno 

Humboldt , 

Inyo 

Kern , 

Los  Angeles,  Orange,  and  Ventura, 

Madera 

Mariposa 

Merced 

Mono 

Monterey 

Nevada , 

Placer 

Plumas 

Riverside 

Sacramento 

San  Bernardino 

San  Diego 

San  Luis  Obispo 

Shasta 

Sierra , 

Siskiyou 

Stanislaus 

Trinity 

Tuolumne 

Yuba 

Total 


Fine  ounces. 

102,370.31 

134,813.89 

53,114.49 

36.51 

42.47 

15,440.19 

116.15 

1,940.27 

2,769.03 

42,511.85 

542.48 

643.53 

19,615.96 

39.76 

18,574.60 

52.05 

104,590.76 

23,354.10 

10,611.29 

185.67 

88,263.32 

7,675.95 

360.64 

15.29 

38,312.85 

23,408.86 

19,254.07 

162. 73 

25,895.91 

39,032.63 

85,467.51 


$2,116,182 

2,786,840 

1,097,974 

734 

878 

819,177 

2,401 

40,109 

67,241 

878,798 

U,214 

18,303 

405,498 

822 

883,971 

1,076 

2,162,083 

482,772 

219,855 

8,836 

790,973 

158,676 

7,455 

816 

791,997 

483,904 

398,017 

8,864 

535,316 

806,876 

1,766,770 


Fine  ounces. 

20,477 

13,587 

82,454 

12 

4 

8,486 

89 

825 

67,883 

190,858 

16,767 

767 

6,288 

15 

45,147 

14 


5,088 
1,436 

40 

8,082 

128,241 

53 


113,515 

8,967 

64,420 

8 

8 

2,301 

26 

214 

44,440 

86,038 

11,066 

606 

4,160 

10 

29,797 

9 

17,505 

8,856 

948 

26 

2,034 

81,839 


660,926 
8,971 
4,602 
42 
8,686 
9,778 
9,874 


870,211 
2,621 
8,037 
28 
2,899 
6,458 
6,187 


809,213.52 


16,727,928 


1,188,858 


751,646 


County. 

Copper. 

Lead. 

Zinc. 

Grand 

Quantity. 

Value. 

Quantity. 

Value. 

Quan- 
Uty. 

Value. 

total. 

Amador 

Pounds. 
6,300 

$1,060 

Pounds. 

Pounds. 

•2,130.757 

2,795.807 

2,029,613 

742 

Butte 

Calaveras i  4,386,243 

877,249 

Colusa 1 

Del  Norte 

881 

Eldorado 

821,478 
2,427 

Fresno 

:::::::::::::::::::: 

Humboldt 

980 
15,587 

196 
3,117 

40,619 
256,186 
964,831 
28,022 
18,602 
411,216 
882 

Inyo 

2,596,399 

«137,609 

233,650 

613,779 

Kern 

Los  Angeles,  Omiige,  and  Ventura. 

14,000 

742 

Madera 

23,904 
7,984 

4,793 
1,697 

Mariposa 

Merced 

Mono 

1 

413,768 

1.066 

2.184,010 

489.687 

220,806 
8,862 

793,007 

«^S 

816 

Monterey 

Nevada 

22,111 

17.785 

4,422 
3,557 

Placer 

Plumas 1 

Riverside 

Sacramento ' 

San  Bernardino 

51K),  649 

118,130 

9,020 

478 

San  Diego 

San  Luis  Obispo 

Shasta ,23, 467, 417 

4,691,483 

ft,  856, 091 
486,685 
401.064 
8,898 
687,716 
818,647 

1.772,967 

Sierra 

Siski  vou 1 

StauLMlaus 1 

Trinity } 

Tuolumne 1 

6,000 

318 

Yuba : 

Total 

28,628,020 

6,705,604  j2, 625, 419 

139,147 

233,660 

18.779 

28,888,104 
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The  total  tonnage,  by  kinds  of  ore  treated  or  sold  in  each  county 
of  California  in  1907,  is  shown  in  the  following  table : 

Suhdiviaion  of  tonnage  of  crude  ore  sold  or  treated  in  California  in  1907,  hy 

counties,  in  short  tons. 


County. 

Siliceous 
ore. 

Copper 
ores. 

U>ad 
ores. 

Copper- 
lead  ores. 

Zinc-lead 

0«». 

Total  ore. 

Amador 

444,841 

' 

444,341 

Batte 



Calayenui 

251,613 

43,828 



295.441 

Ooliua 

1 

Del  Norte 

Bldondo 

33,781 
112 

33,781 

Freuio 

112 

Hnmboldt 

2 
39 

2 

Inyo 

6,995 

236,  a53 

3,080 

1,066 

51,076 

7,8.-)0 

2,800 

17,684 

Kern 

236,853 

Los  Angeles,  Orange,  and  Ventura 

260 

8,840 

Madera' '. .1.1 

734 
63 

1,790 
51,189 

MaripoM 

Merced 

Mono 

82,863 

41 

227,288 

20,317 

23,907 

178 
20,537 

374 
51.278 
56,625 
15,390 

aso 

25.148 

194,209 

4,607 





32,863 
41 

Monterey 

::::::::::::::::::: :::::::::: 

Nevada 

329 

227,617 

Placer 

20,817 

Plumtf , .  X .  , ,,-„.-.-- 



28,907 
178 

Riyerdde 

San  BemftrdinOx . ,  - , . 

5,579 

2 

40 

26.158 

Ban  TMego 

874 

RhfMrtA^ 

288,578 

1 

342,866 

56,625 

15,890 

880 

glerra 

1 

gigkljon 

Btanislaas 

i 

Trinity 

1 

25, 148 

Tnolnmne  .,,r.. --.,-. 

194,209 

Ynba 

; ::::::::  i::;::.::.. 

4,607 

Total 

Increase  (+)  or  decrease  (-) 

ATerage  indue  per  ton  In  gold  and 
sUver 

1,7W,649 
-    531,366 

$5.75 

339,152 
+  20,  W2 

$2.20 

7,852 
+6,171 

$6.83 

40 
+40 

a$9.90 

3.060 
+2,810 

$3.56 

2,054,668 
-  501,408 

$5.17 

•  Silver  alone. 


As  shown  bj  the  following  table,  reports  were  received  from  3,062 
ines  in  California  in  1907,  of  whicli  1,001  were  productive,  and 


mines 


the  others  either  idle,  held  by  assessment,  or  under  development  only: 
Vumher  of  mines  in  California,  classi/fvd  hit  chief  product,  in  1907,  hy  counties. 


s 
■0  £ 

1 

Gold  plftjcier  mtnefi. 

Deep  lalneR. 

^1 

1! 

CtraatT. 

I 

f 

4 

p 

1 

1 

S 

■d 
0-31 

«^ 

i_ 

1 

111     + 

1 

Alolne 

" 

AmSkM^          : 

a 
1 

'i5 

4 

9 

7 

6 

20 

13 

m 

29 

22 

8 

46 

1 

1 
1 

86 

bSB?;^::;:::::::::::::::::::: 

72 

CklftTnu  ..................... 

3 

77 

OqIiUM  ,      „,,,..,.,.. , . . , , 

1 

IM  Norte.... . , 

u 

11 

fl7 

IB 
S3 
78 

3 

4 

la 

;   « 

31 
2 
22 

A 

■Mombr  ...  .            .....,, 

..„ 

10 

sw 

BO 
4 

I 
17 
87 

61 

Ywrmiti 

A 

Btmboidt. i    .....  .. 

IS 

1 
1 

23 

IllTO.^-.^^..^.... ....... ....... 

i\ 

4 

1 

17 

Sl£n":.»:";;;i:". ";;:;;;:: 

3 

£ 

40 

Jjm  Antelei^    Onrnge,    and 
VcntDA.... ., 

.... 

20 

' 

1 

6 

5 

iiiESiT^:       r 

1 

2       2 
2  .    2 

1 
2 

11 

mSSmi 

::;:s:::: 



.... 

24 
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Number  of  mines  in  California,  classified  hy  chief  product,  etc. — Continued. 


1 

o 
2 

'  Gold  placer  mlaefl. 

D^p  mines. 

Qoanif. 

1^ 

1 

m 

1 

1 

S 

i 

1 

I." 

1 

1 

1 

1 

M0[l^O<iJtlO                         i.ir    .          .                                            ►              + 

Mofced 

3 

11 

'* 

2 

Modoe  .       ....    , .  .,....„„ 

5 

48 

fi 

335 

lis 

6 

4ft 

47 

1 

,    119 

lOr, 

Moncj „,..... 

3 

15 
12 
i 

6 

4 

fi 

JJtmttftj)^    *        .,^..^..Hv----- 

1 

7 

31 

3fi 

2 

a 
i 
1 
3 
7 

a 

37 

1 
19 

74 
6S 

a 

12 

1 

1 
s 

B 
107 

4 

Nevada 

2fi 

84 

62 

Pliicer      .  .,.».,......„„„.. 

i9 

PlttiniiH . . . . , 

BO 

RivtTHide                     .  *    ^  *.. 

a 

SucrumcTitu , 

.... 

2 

•-,, 

It 

SfLTi  fiernti  rdUio  ...      .,,.,. 

n 

e 

I 

6 

1 

36 

27 

San  Dii'Kn..... 

7 

Shasta 

i 

4 

23 
12 

27 

as 

fl& 

SleiTft, »    .             ^      .    . . .  ♦ 

.-,. 

fit 

Slufk  lyitii ..... 

m 

Bonofim , ., 

Stiirilj^liuiM ... 

1 

3 

1 

1 

a 

Tcharun  ,.*. . 

1 

107 

K7 
31 

Trinity.... 

bt" 

a 

12 

52 

19 



i« 

71 

Tulare:^....  t^        *.*♦•* 

— 

— 

Tiiulxijniiu., 

1 
3 

'ia' 

2 
1 

2 
27 

43 

S5 
6 

S6 
9 

40 

Yuba „.„... , 

4t 

*  *** 

m-n-. 

*'*  ■ 

"** 

Totad.....    .      ......    . 

2,mi 

1^  1  fi7 

106 

^'2 

fll8 

40« 

« 

1 

w 

6 

2 

1 

44.3 

i,oei 

PRODUCTION   BY  INDIVIDUAL  COUNTIES. 
AMADOR   COUNTY. 

Amador  is  the  loa(lin<2:  producer  of  the  Mother  Lode  counties  of 
California,  and  one  of  the  5  counties  of  the  State  which  made  a  total 
yiehl  vahied  at  over  $2,0()(),()00  in  1007.  Its  mines  are  mainly  quartz 
mines,  few  phicers  being  worked.  The  record  of  the  county  in  bullion 
output  in  the  hist  two  years  is  as  follows: 

AlctaUic  produetUm  of  Amador  County,  Cah,  in  1906  and  1907. 


Year. 

Gold. 

Silver. 

Copper. 

Total. 

tiuaiitity.  .    Value. 

Fin/  oiinrrti.' 
\W,',^lr,AVJi  jS2.2r.0,370 
KXi.^TO.SO  1  2,110.1N2 

Quantity,  j  Value. 

Quantity. 

Value. 

1W6 

1907 

fhic  ounces.' 

21,7r.0  $14,579 
20,477  i  13.515 

Pounds. 
8,648 
6,300 

$1,669 
1,060 

12,276,624 
2,130.757 

Decrease 

0,975.39  i      144,19-1 

1,283  ■    1,064  1        3,348 

609 

145,867 

With  ropird  to  the  ])roducti()n  of  <rold,  silver,  and  copper,  as  shown 
in  this  table,  it  is  to  be  noted  that  the  fallinfr  off  in  yield  in  1907  is 
about  the  same  as  it  was  in  100(>  from  11)05.  The  idleness  of  some  of 
the  larger  mines,  notably  the  Wildman-Mahoney,  of  Sutter  Creek, 
and  the  Oneida,  at  Jackson,  was  partly  responsible  for  this  lessened 
yield,  though  there  was  a  small  yield  from  the  last-named  property 
in  1007  before  it  was  permanently  closed  down. 

One  operator  of  important  mines  in  this  county  persistently  de- 
clines to  furnish  a  statement  of  production  to  the  Geological  Survey. 
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This  necessitates  an  estimate,  which  may,  of  course,  affect  the  rank  of 
the  county  as  given  in  the  official  tables  of  bullion  output. 

At  Amador  City  is  one  of  the  oldest  of  the  quartz  mines  in  Cali- 
fornia— the  property  of  the  Keystone  Consolidated  Mining  Company. 
It  is  equipped  with  a  60-stamp,  plate-amalgamation  mill  with  con- 
centrators, out  this  was  closed  down  in  February,  March,  and  April, 

1907,  on  account  of  inadequate  machinery  for  pumping  mine  water. 
During  the  rest  of  the  year  only  half  of  the  stamps  were  in  use.  The 
Bunker  Hill  Consolidated  Mining  Company's  property  is  at  the  same 
place,  and  it  is  equipped  with  a  20-stamp,  plate-amalgamation  mill 
with  concentrators.  At  Defender  are  a  few  producers  and  a  number 
of  mines  held  under  assessment  work.  Near  Drytown  is  the  exten- 
sive property  of  the  Fremont  Consolidated  Mining  Company,  which 
has  2  incline  shafts  1,400  and  1,550  feet  deep,  respectively,  and  upward 
of  3  miles  of  drifts.  The  Gover  mine  is  included  in  this  property. 
The  reduction  plant  consists  of  a  40-stamp  mill,  with  plate  amalga- 
mation, and  16  Frue  concentrators.     The  property  was  reopened  in 

1908.  At  lone  there  is  a  copper  mine  owned  by  the  Newton  Copper 
Company,  which  has  an  80-ton  water-jacket  furnace  and  steam  hoist- 
ing works.  The  mine  has  been  idle  a  number  of  years,  though  the 
old  dumps  have  been  leached  for  the  past  thirty  jQius  or  more,  and 
small  lots  of  cement  copper  sold  to  sundry  markets.  At  Jackson  are 
a  number  of  important  mines,  the  principal  one  of  w  hich  is  owned  by 
the  Kennedy  Mill  and  Mining  Company,  now  the  second  largest  pro- 
ducing gold  mine  in  the  State.  The  mine  is  very  fully  developed, 
and  has  1  vertical  shaft  3,254  feet  deep  and  2  other  vertical  shafts, 
respectively  2,200  and  2,300  feet  deep.  The  plant  consists  of  a  100- 
stamp,  plate-amalgamation  mill  with  concentrators,  slimes  plant,  and 
chlormation  works.  At  the  same  place  is  the  Argonaut  Mining  Com- 
pany, with  a  40-stamp  mill,  and  the  Zeila  Alining  Company,  with  the 
same  number  of  stamps.  The  Oneida  Mining  Coini)any  closed  down 
permanently  both  mine  and  GO-stamp  mill  on  May  31,  1907,  the  ven- 
ture being  considered  unprofitable  alter  many  years  of  work.  There 
are  several  small  producing  mines  in  the  neighborhood  of  Jaf.'kson. 
At  Lancha  Plana  are  some  small  quartz  and  placer  mines.  A  few 
drift  and  sluicing  mines  are  being  worked j)rodu(!tively  at  Oleta,  and 
there  are  also  several  idle  properties.  The  few  mines  worked  at 
Plymouth  are  quai-tz  mines.  At  Pine  Grove,  where  the  Gold  Top 
hj^draulic  mine  has  been  virtually  closed  for  a  year,  the  dam  has  been 
completed  to  retain  the  del)ris,  and  oi)erations  were  resumed  in  the 
season  of  1^8.  The  Central  Eureka  Mining  C()ini)any  at  Sutter 
Creek  has  a  40-stainp  mill,  and  the  incline  shaft  is  2,500  teet  deep  on 
the  slope.  At  the  same  plac^e  the  South  Eureka  Alining  Company 
has  an  mcline  shaft  2,500  feet  deep,  with  a  lOO-foot  winze  below  that. 
The  mine  has  a  20-stamp  mill  with  concentrators.  The  Wildinan- 
Mahoney  mines  at  this  place  still  continue  uni)rodiictive,  and  the 
large  mills  are  idle.  The  drift  and  sluicing  mines  at  Volcano,  worked 
by  white  and  Chinese  miners,  are  none  of  them  large  producers. 

The  record  of  output  of  the  county  is  a  remarkably  good  one,  con- 
sidering that  there  were  only  3G  producing  i)roi)erties,  of  which  22 
were  deep  gold-quartz  mines,  and  1  a  copper  mine,  the  remainder 
being  producing  placers  of  various  kinds.  The  tonnage  of  ore  in 
Amador  County  in  1907,  was  by  far  the  largest  of  any  county  in  the 
State,  being  444,341  tons,  all* siliceous  ore.    Yet  this  was*  135,258 
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tons  less  than  the  ore  output  of  the  county  in  1906,  and  accounts  to 
some  extent  for  the  reduced  yield  of  $144,194  in  gold,  and  $1,064  in 
silver  in  1907,  as  compared  with  1906.  The  average  value  of  these 
siliceous  ores  was  $4.76  per  ton  in  gold  and  silver.  The  placers  of 
the  county  only  yielded  $15,833  in  gold  and  $49  in  silver  in  1907. 

BUTTE    COUNTY. 

Butte  County,  now  the  leading  county  of  California  in  the  pro- 
duction of  ^old,  shows  a  decrease  in  output  in  1907  as  compared  with 
190G,  of  $229,907  in  gold  and  $1,886  in  silver,  a  total  of  $231,793. 
This  was  largely  due  to  reduced  yield  of  the  dredges  at  Oroville, 
as  hereinafter  explained.  There  were  but  3  small  quartz  mines  pro- 
ducing in  the  county  in  1907,  all  at  Inskip,  the  other  producers  of 
the  county  being  gravel  mines  of  different  kinds.  Of  the  72  mines 
reporting  product,  69  are  placers,  3  of  which  are  hydraulic,  9  drift, 
and  22  surface  or  shicing  placers.  There  were  35  gold  dredges  in 
operation,  all  at  Oroville.  Ninety-one  mines  in  the  county  reported 
no  product  in  1907. 

At  Bangor  the  South  Honcut  hydraulic  is  the  only  productive 
mine.  At  Bcrdan  the  mines  are  all  worked  by  driftrng,  most  of 
them  on  land  patented  to  the  railroad  companies.  The  Big  Butte 
Dredge  Mining  Companv,  at  this  place,  has  changed  its  name  to  that 
of  the  Royal  Channel  6old  Minmg  Company.  At  Brush  Creek  3 
placers  are  producing  small  amounts  yearly,  and  at  Clipper  Mills 
only  small  placers  are  being  worked.  The  Bear  Canyon  Mining 
Company  proposes  to  build  a  mill  in  1908.  At  Cherokee  the  Chero- 
kee Mining  Company  is  operating  an  extensive  hydraulic  mine,  but 
some  of  the  old  mines  have  been  abandoned.  Near  Chico  the  Gold 
Bar  Dredging  Company  has  built  a  "  dry-land  "  dredge  to  operate 
on  bench  gravel,  and  began  active  operations  in  the  latter  part  of 
1907.  The  mines  near  Enterprise  are  nearly  all  idle,  though  a  few 
placers  yielded  a  small  amount  in  1907.  In  the  quartz  camp  at 
Forbestown,  where  formerly  there  were  some  large  producers,  notably 
the  Gold  Bank,  no  mines  produced  in  1907.  The  Carlisle  mine  is 
being  operated  under  bond,  and  the  mill  will  probably  start  in  1908. 
Near  Inskip  some  marked  improvements  have  been  shown  during  the 
year  1007,  and  there  are  a  number  of  producers,  all  placers,  the  prin- 
cipal one  of  which  is  the  Sky  High,  operated  by  the  hydraulic  proc- 
ess. A  number  of  small  properties  are  being  worked  with  light 
production  and  considerable  development  work  is  being  done  on 
larger  claims.  The  outlook  for  that  section  seems  brighter  than  for 
many  years. 

Tiieie  are  numerous  mines,  at  John  Adams  district,  though  but 
few  producers,  all  of  which  are  small  placers  and  mainly  drift  mines. 
None  of  the  mines  at  Lumpkin  have  returned  any  production  for 
1907.  In  the  Magalia  district  the  Cape  Horn  drift  and  the  Kamsay 
Bar  are  the  principal  producers.  At  the  Cape  Horn  mine  a  new  in- 
cline is  being  sunk  to  open  up  the  property  on  a  much  larger  scale 
than  formerly.  At  the  Snow  mine  work  has  been  done  for  several 
years  on  a  bedrock  tunnel  to  get  into  the  channel,  and  it  is  expected 
that  a  good  showing  will  be  made  in  the  returns  for  1908.  The  P.  B. 
Steifer  Mining  Com])any,  a  drift  property,  has  completed  an  elec- 
tric power  pumping  plant,  and  will  probably  produce  in  1908.    In 
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Nimshew  district  the  Dog  Hill  and  Indian  Springs  drift  mine  is  the 
largest  producer.  The  Sunset,  also  a  drift  mine,  is  another  important 
producer.  At  the  Alvarado  drift  mine  a  new  tunnel  is  being  run  to 
get  into  the  channel,  and  this  mine  will  probably  produce  more  gold 
m  1908  than  in  1907. 

The  dredge  diggings  at  Oroville  are  by  far  the  largest  source  of 
gold  in  Butte  County,  as  well  as  in  the  entire  State  of  California, 
the  dredges  at  that  place  in  1907  having  produced  gold  valued  at 
$2,697,092  out  of  the  total  of  $2,786,840  in  the  county. 

The  following  table  shows  the  output  of  gold  from  the  dredging 
field  at  Oroville  for  several  years  past,  with  the  annual  increase  or 
decrease : 

Production  of  gold  hy  dredging  in  Butte  County,  Cal,,  1903-1907. 


Year. 

Valne. 

Increase. 

Decreaee. 

1908 

$1,329,998 
1,682,607 
2,261,8«7 
2,768,782 
2,697,092 

]9(>4         

8302,509 
629,380 
606,895 

1905 

1906                 

1907 -- 

S71,690 

Total 

10,690,266 



The  reason,  in  part,  for  this  falling  off  in  output  in  1907  as  com- 
pared with  1906  IS  that  during  the  floods  in  the  spring  of  1907  2 
aredges  in  the  field  were  wrecked  altogether  and  several  others  \vere 
damaged  to  such  an  extent  that  they  were  put  for  a  number  of  months 
under  repairs.  Moreover,  as  has  already  been  stated,  some  of  these 
companies  have  worked  out  their  best  ground  and  are  running  in 
cravel  not  so  rich  as  that  upon  which  work  was  begun.  There  were 
m  the  Oroville  field  35  dredges  operating  in  1907.  The  Butte  Gold 
Dredging  Company  had  1;  the  El  Oro  Dredging  Company,  2;  the 
Feather  Kiver  Development  Company,  4;  the  Gardella,  1;  the  Gar- 
den Ranch  Dredge  Company,  1 ;  the  Gold  Run  Dredging  Company, 
1;  the  Indiana  Dredging  Company,  2;  the  Leggett  Gold  Dredging 
Oampany,  1;  the  Nevada  Gold  Dredging  Company,  1;  the  Ophir 
Gold  Dredging  Company,  1;  the  Oroville  Dredging,  (Limited),  9; 
the  Oro  T\^ter,  Light,  and  Power  Company,  0;  the  Pacific  Gold 
Dredging  Company,  3 ;  the  Pennsylvania  Dredging  Company,  1 ; 
and  the  Viloro  Syndicate,  (Limited),  1.  Since  the  close  of  1907  the 
Feather  River  Development  Company  has  been  operating  5  dredges 
instead  of  4.  The  Garden  Ranch  Dredging  Company  has  given  up 
business.  The  Indiana  Gold  Dredpng  Company  lost  2  dredges  in 
the  flood  of  1907,  and  started  building  a  now  dreclge.  The  comi)any 
only  operated  during  two  and  a  half  months  in  1907.  The  Nevada 
Gold  Dredging  Company  sold  its  dredge  to  the  Ophir  Dredging  Com- 
pany in  1908,  so  the  latter  now  has  2  dredges.  The  Oroville  Dredg- 
ing, (Limited),  has  10  dredges  in  1908,  a  new  one  having  been  built. 
The  Pacific  Gold  Dredging  Company  is  now  operating  4  dredges 
instead  of  3,  having  started  a  new  dredge  in  January,  1908.  The 
Pennsylvania  dredge,  like  some  others,  was  inactive  about  half  the 
year  1907,  owing  to  damage  done  by  floods  in  the  spring  of  that  year. 
Ab  several  new  dredges  were  built  in  1908  and  the  others  damaged  in 
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1907  have  been  repaired,  the  Oroville  field  will  doubtless  make  a 
better  showing  in  gold  output  for  the  j^ear  1908  than  for  1907. 

The  Morris  Ravine  mine,  near  Oroville,  now  owned  by  W.  Fabian, 
was  prospected  and  developed  during  1907,  but  no  production  was 
made.  There  are  no  mines  of  any  importance  at  West  Branch, 
Wyandotte,  or  Yankee  Hill. 

CALAVERAS   COUNTT. 
Metallic  production  of  Calaveras  County y  CaL,  in  1906  and  1907, 


Gold. 

Silver. 

Copper. 

Total. 

"iear. 

Quantity. 

Value. 

$1,644,234 
1,097,974 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Fij}c  ounces. 
79,639.82 
63, 114. 49 

Fine 
ounces. 
110,697 

82,464 

874,099 
54,420 

Pounds. 
5,082,820 
4,886,248 

1980,888 
877,249 

12,699,221 

1907 

2,089,648 

Decrease 

26, 42;-).  33 

M6,260 

28,143 

19,679 

696,077 

106,689 

669,578 

In  1907  Calaveras  County,  which  is  one  of  the  Mother  Lode 
counties  of  California,  produced  only  251,013  tons  of  siliceous  ore 
and  43,828  tons  of  copper  ore,  as  compared  with  538,566  tons  of 
siliceous  ore  and  44,641  tons  of  copper  ore  in  1906.  The  falling  off 
in  tonnage  for  the  year  1907  was  equal  to  about  one-half  of  the 
output  of  1900.  It  was  due  to  the  fact  that  miners'  strikes  at  Angels 
(•losed  down  certain  properties,  and  it  accounts  for  the  materially 
lessened  yield  of  metal  in  1907,  as  shown  by  the  preceding  table. 
The  main  decrease  was  in  gold,  as  stated.  The  siliceous  ore  yielded 
in  gold,  in  19()(),  05,089.52  fine  ounces,  valued  at  $1,357,923,  and  in 
1907  it  yielded  45,078.29  fine  ounces,  valued  at  $931,851.  This  was 
a  decrease  from  (his  source,  in  gold,  of  20,011.2i3  oimces,  valued  at 
$420,072.  The  placers  yielded,  in  1900,  $227,017  in  gold  and  in  1907 
$1 1 1,900,  which  is  a  decrease  in  placer  gold  for  the  year  of  $115,111. 
The  rest  of  the  decrease  in  gold  was  due  to  lessened  output  from  the 
copper  ores,  the  value  of  the  decrease  amounting  to  $5,077.  The 
principal  reduction  in  total  output  was  in  the  quartz  mines  at  Angels, 
where  a  falling  olF  of  $289,855  is  apparent,  due  largely  to  closing 
down  on  account  of  miners'  strikes.  Two  other  of  the  very  lar^ 
quartz  mines  in  the  county  show  a  combined  reduction  in  output  in 
1907  from  1900  of  $243,877.  A  dredging  company,  which  produced 
largely  in  190(),  only  worked  a  portion  of  the  time  in  1907,  so  that 
the  yield  from  that  source  was  also  materially  lessened. 

There  were  77  producing  mines  in  the  county  in  1907,  of  which  48 
were  deep  mines,  3  being  copjx'r  mines.  The  producing  placers 
numbered  29,  of  which  1  was  hydraulic,  1  dredge,  7  drift,  and  20 
sluicing  proi)erties.  lvei)orts  were  received  from  156  nonproducing 
mines. 

Angels  is  the  gold-producing  center  of  the  county,  where  the  largest 
quartz  mines  are  situated.  The  Angels  Mining  Company,  with  a 
40-stamp  mill,  is  the  most  productive  property,  though  it  was  closed 
for  5  months  of  1907  owing  to  a  miners'  strike.  The  Benson  Mining 
Conipany  only  worked  a  few  months  of  the  year.  The  Lightner 
Mining  Company  has  a  00-stamp  mill,  with  plate  amalgamation  and 
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concentrators,  and  added  20  stamps  in  November,  1J)07.  This  mine 
was  closed  by  reason  of  miners'  strikes  for  5  months  of  the  year. 
The  Utica  Mining  Company  worked  both  the  Stickle  and  the  Gold 
Cliff  mines  in  1907,  though  the  Stickle  was  closed  down  from  April 
20  to  November  30^  and  no  ore  was  milled  between  those  dates.  The 
Gold  Cliff  mine  milled  no  ore  from  March  20  to  December  81,  11)07. 
This  cessation  of  work  was  due  in  both  instances  to  miners'  strikes. 
At  the  Stickle  the  Cross  shaft  is  down  1.400  feet  in  the  vertical,  and 
the  Gold  Cliff  shaft  is  900  feet  deep  on  a  4r)-degree  incline.  The 
Stickle  mill  of  the  Utica  Company  has  100  stamps,  with  plate  amalga- 
mation, concentrators,  etc.,  ami  the  Gold  Cliff  mill,  similarly 
equipped,  has  40  stamps.  At  Campo  Seco  are  the  properties  of  the 
Penn  Chemical  Company,  consisting  of  the  Satellite,  the  Ilecla,  and 
the  Campo  Seco  mines,  where  there  are  2  incline  shafts  over  750  feet 
deep  and  another  500  feet  deep.  The  copper  ore,  carrying  both  gold 
ancf  silver,  is  treated  in  reverberatory  and  blast  furnaces  having  a 
combined  daily  capacity  of  225  tons.  The  Union  Copper  Mining 
Company,  at  Copperopolis,  is  working  the  Union,  the  Keystone,  and 
the  Empire  mines  by  a  shaft  328  feet  deep  in  the  vertical  and  then  in- 
clined to  a  total  vertical  depth  of  570  feet,  with  crosscuts  and  drifts. 
The  reduction  plant  consists  of  a  100-ton  reverln^ratory  furnace  and 
a  300-ton  concentrator,  the  latter  newly  completed  in  1908  and  not 
operated  in  1907.  No  gold  or  silver  is  produced  from  this  copper  ore. 
The  matte  produced  is  shipped  to  the  Chicago  Smelting  and  Refining 
Company.  At  Gwinmine  post-office  is  the  Gwin  Mine  Development 
Company,  a  large  producer,  with  a  100-stamp,  plate-amalganmtion 
mill  and  concentrating  vanners,  etc.  This  mine  is  developed  by  a 
shaft  2,533  feet  deep,  including  depth  to  bottom  of  sump.  From  the 
2,460  level  a  winze  is  used  for  the  present  to  develoj)  (he  ore  bodies 
on  the  2,600  and  2,800  foot  levels  of  the  mine.  At  Jenny  Lind  a 
dredge  was  operated  only  part  of  the  year  1907  by  the  Calaveras 
Gold  Dredging  Company,  and  a  new  dredge  is  beingbuilt  in  1908  by 
the  National  Dredging  Company.  At  Melones  is  the  ])r()j)er(y  of  the 
Melones  Mining  Company,  which  was  closed  down  during  most  of 
the  year  1907  owing  to  a  break  in  the  flume  which  cut  off  the  water 
supply.  This  mine  has  a  100-stamp  mill,  with  concentrators,  etc. 
Near  Milton  is  the  Napoleon  copi)er  mine,  the  ore  from  which,  carry- 
ing also  gold  and  silver,  is  treated  bv  the  Peyton  Chemical  (\)m])any. 
At  Mokelumne  Hill  the  principal  produceis  are  the  Esperanza 
(formerly  the  Boston)  qiiailz  mine,  the  Ilamby,  the  Outlook,  the 
Gobi  pocket  mine,  the  Duryea  gravel  mine,  and  the  McSorlev  & 
Shockiey  pocket  mine.  There  are  many  small  mines  worked  in  this 
region.  From  the  pocket  mines  of  the  Rich  (lulch  region,  near 
Mokelumne  Hill,  considerable  gold  was  recovered  in  1907.  At  Moun- 
tain Banch  there  was  a  very  small  production,  though  considerable 
activity  is  being  shown  in  the  district  in  1908.  At  Murphy  very  little 
productive  work  was  accomplished  in  1907.  At  Xortlibranch  the 
Ileed  drift  gravel  mine  was  a  large  producer  during  the  year.  From 
Sailroad  Flat  2  small  producers  reported.  No  large  producers  made 
returns  from  San  Andreas,  though  a  number  of  small  mines  are 
being  worked.  At  Sheep  Ranch  are  the  22  grouped  claims  of  tlio 
Sheep  Ranch  Consolidated  Mining  Company,  where  there  is  a  20- 
stamp  mill,  with  plate  amalgamation.    On  the  Sheep  Kanch  mine  of 
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the  group  there  is  a  shaft  1,300  feet  deep,  with  a  winze  which  makes 
a  total  depth  of  1,565  feet.  There  are  also  3  incline  shafts  of  less 
depth.  At  this  same  place  are  the  producing  hydraulic  mines  of  the 
Moosehead  Water,  Power  and  Mines  Company.  The  Old  Stiff 
Gravel,  the  Hambleton  quartz,  and  the  Fine  Gk)la  Mining  Company 
(drift)  mines  were  the  only  producei-s  in  1907  at  Vallecito.  At 
AVallace  the  Mokelumne  Mining  Company  is  reconstructing  its  dredge 
and  installing  electric  power.  There  was  no  output  in  1907.  There 
were  several  small  quartz  producers  at  West  Point. 

ELDORADO   COUNTY. 

Eldorado,  one  of  the  5  Mother  Lode  counties  of  the  State,  produced 
in  1907  gold  valued  at  $319,177  and  silver  valued  at  $2,301,  a  total 
of  $321,478.  This  is  a  decrease  from  the  figures  of  1906  of  $112,569 
for  gold  and  of  $389  for  silver,  a  total  decrease  of  $112,958  for  the 
year. 

One  mine  owner  in  the  Mother  Lode  belt  in  this  county  refuses  to 
give  any  information  of  production  to  the  United  States  Geological 
Survev.  The  actual  rank  in  bullion  production  of  this  county  is 
therefore  in  doubt. 

Reports  were  received  from  61  producing  mines,  of  which  30  were 
deep  mines  yielding  siliceous  ore  and  31  were  placers,  consisting  of 
5  hydraulic,  10  drift,  and  16  sluice  mines.  At  Coloma,  Diamond 
Springs,  Eldorado,  Fairpla}'^,  and  Garden  Valley  there  are  a  few 
procjucers,  but  none  specially  noteworthy.  At  this  place  there  are  a 
number  of  producers,  but  a  much  larger  number  of  idle  mines. 
Among  the  productive  proj^erties  are  the  Bald  Mountain  pocket  mine, 
the  Beatty  Seam,  the  Crane  Gulch  pocket,  the  Franklin  placer,  the 
Jones  Iliil  gravel,  the  Tipton  Hill  drift,  and  the  Two  Channel  drift 
mine.  Greenwood  has  one  producing  placer,  and  Green  Valley  has  a 
numl)er  of  small  producing  placer  mines.  Grizzly  Flat,  Indian  Dig- 
gings, Jurgens,  and  Lotus  have  very  few  producers.  The  New 
Montezuma  mine,  at  Nashville,  is  a  large  producer  and  has  a  10- 
stanip,  plate-amalgamation  mill  with  concentrators.  The  incline 
shaft  is  1.200  feet  deep.  The  Monarch  mine,  at  the  same  place,  is 
equipped  with  a  10-stamp  mill  with  concentrators  and  an  incline 
shaft  500  feet  deep.  The  Lone  Star  mine  at  this  place  is  also  a  pro- 
ducer. The  Baltic  group,  at  Park,  made  some  yield  in  1907,  as  did 
the  Holland  pocket  mine  at  Pilot  Hill.  Two  small  placers  are  being 
worked  at  Pino  Grande.  Around  Placerville  are  a  number  of  quartz 
and  gravel  properties,  several  of  which  are  productive.  The  Excel- 
sior quartz  mine,  owned  by  the  Eldorado  Water  and  Deep  Gravel 
Mining  Company,  is  developed  by  a  tunnel  2,874  feet  long,  and  is 
equipped  with  a  10-stanip  mill.  The  mine  is  the  largest  producer 
in  the  vicinity.  The  Sherman  Mill  and  Mining  Company  has  a  small 
mill  with  concentrators,  and  in  addition  to  the  538-foot  shaft  has 
5,000  feet  of  drifts  and  crosscuts.  Most  of  the  gravel  mines  around 
Placerville  are  small  producers,  yet  their  aggregate  yield  is  large. 
Tliey  are  worked  by  both  whites  and  Chinese.  At  Rescue  there  are 
8  small  placers  which  are  productive.  The  Pyramid  Gold  Mininff 
Company  is  the  principal  producer  at  Shingle.  It  is  equipped  with 
a  15-stanip  mill  with  plate  amalgamation  and  concentrators.  The 
mine  was  only  worked  a  short  time  in  1907. 
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HUMBOLDT  COUNTY. 


Humboldt  County  produced  in  1907  gold  valued  at  $40,100,  silver 
valued  at  $214,  and  980  pounds  of  copper,  valued  at  $190,  a  total 
value  of  $40,519.  This  total  was  less  in  value  l)y  $8,014  than  in  190C, 
the  falling  off  being  mainly  in  gold,  in  which  the  decrease  was  $8,180. 
Aside  from  a  small  copper  mine,  the  yield  was  entirely  from  placers,  of 
which  there  were  22  productive,  4  being  surface  placers,  and  18  worked 
by  the  hydraulic  process.  The  larger  number  of  mines  being  operated 
are  at  China  Flat.  They  obtained,  in  addition  to  their  goki,  about 
$500  worth  of  platinum,  which  was  sold  in  different  markets.  There 
are  a  few  small  placers  at  Hoopa.  At  Orleans  Bar  the  Orleans  Bar 
Mining  Company,  now  named  the  California  Mining  and  Dredging 
Syndicate,  is  the  largest  producer.  The  l)cnch  gravels  are  worked 
by  the  hydraulic  process,  but  a  shortage  of  water  caused  a  smaller 
vield  in  1907  than  usual.  The  Pearch  hydraulic  mine  at  this  place 
IS  another  producer  of  some  importance,  as  is  the  Salstrom,  the  others 
being  smaller  operations.  At  Weitchpec  the  mines  are  all  small 
placers.  Most  of  the  returns  received  from  placers  in  this  county 
show  small  quantities  of  platinum  saved.  Near  Orleans  a  number  of 
copper  prospects  are  being  opened,  and  from  one  of  them  a  small 
test  shipment  of  ore  was  made. 


INYO    COUNTY. 


The  value  of  the  production  of  metals  in  Inyo  County  in  1007  was 
$57^41  in  gold,  $44,440  in  silver,  $3,117  in  copper  '(from  15,587 
pounds),  $137,609  in  lead  (from  2,500,309  pounds),  and  $13,770  in 
zinc  (from  233,550  pounds),  a  total  of  $25(),18G.  This  is  an  int^rease 
over  the  value  of  the  production  of  lOOG  of  $37,702  in  gold,  $31,082 
in  silver,  $2,317  in  copper  (or  11,442  pounds),  $125,752  in  lead  (or 
2,388,381  pounds),  and  $13,770  in  zinc  (or  233,550  pounds),  a  total 
increase  in  value  for  1007  of  $210,722.  No  placers  were  worked  in 
the  county  in  1907,  but  there  were  17  productive  deep  mines,  of 
which  there  were  11  whose  principal  yield  was  gold,  1  whose  yi(*ld 
was  chiefly  copper,  4  that  produced  lead,  and  1  which  produced  zinc. 
The  total  tonnage  was  17,()84  short  tons.  As  compared  with  a  pro- 
duction of  3,401  tons  in  1000,  an  increase  is  shown  for  1007  of  14.283 
tons,  which  accounts  for  the  increase  in  total  yield.  The  increase  in 
siliceous  ore  was  5,015  tons,  in  lead  ores  (),4()0  t(ms,  and  zinc-lead 
ores  2,800  tons.  There  was  no  output  in  zinc  for  the  county  in  100(3. 
The  main  increase  in  the  lead  output  was  largely  due  to  the  opera- 
tions of  the  Tecopa  Mining  Company,  at  Tecopa,  which  made  no 
production  in  1900.  Very  few  returns  were  received  from  the  camp 
at  Ballarat,  which  a  few  years  ago  produced  rather  largely ;  most  of 
the  mines  were  idle  in  1007.  At  Big  Tine  the  principal  i)roducer 
was  the  Montezuma  Mining  and  Smdting  Company,  though  it  was 
practically  closed  down  a  portion  of  the  year.  The  output  is  mainly 
in  lead  and  silver  with  smaller  values  in  gold.  The  ore  was  shipped 
to  smelters  at  Salt  Lake  City.  No  returns  of  production  w(mv  re- 
ceived from  the  Bishop  Creek  section,  though  a  number  of  mines  are 
in  process  of  development.  Among -them  the  most  notable*  is  the 
Black  Canyon  property.  At  Darwin  the  New  Coso  Mining  Company 
is  producing  from  the  Lucky  Jim  mine,  the  yield  being  in  silver  and 
lead,  and  tEe  ore  being  sold  to  smelters.    There  are  a  number  of 
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idle  mines  at  this  place.  The  copper  camp  of  Greenwater,  about 
which  there  was  considerable  excitement  in  1906,  made  only  a  nominal 
output  in  1907,  most  of  the  mines  being  idle.  The  Tonopah  and 
Tidew^ater  Railway  passes  within  15  miles  of  the  camp,  and  will 
eventually  assist  its  development.  In  June,  1908,  some  strikes  were 
made  at  Greenwater  which  renewed  interest  in  the  district.  At 
Independence  the  mines  were  closed  down  and  idle  in  1907,  no  pro- 
duction being  reported.  Keeler,  Cerro  Gordo  district,  had  a  few 
producers  in  1907,  the  principal  one  of  which  was  the  Great  Western 
Ore  Purchasing  and  Reduction  Company.  Some  of  the  old  mines 
in  this  section  are  being  reopened  and  worked  again  after  years  of 
idleness,  and  a  general  mining  revival  is  expected.  The  Inyo  Copper 
Mines  and  Smelter  Company  have  made  no  shipments,  owing  to 
high  transportation  costs.  Rail  connections  and  reduction  works  are 
l)r()jected  so  that  active  development  continues.  At  Laws  there  is 
only  one  company  producing.  The  Southern  Belle  Mining  Company 
did  not  run  its  10-stamp  mill  in  1907,  though  ore  was  taken  out  from 
the  '2  shafts,  respectively,  400  and  2C5  feet  deep.  The  Tecopa  Min- 
ing Company  at  Tecopa,  though  a  new  company  in  1907,  is  now  the 
largest  producer  in  the  county.  It  is  working  the  Gunsight  mine 
through  a  1,200-foot  tunnel  and  the  Noonday  through  a  200-foot 
incline  shaft.  These  two  mines  are  1^  miles  apart  but  in  the  same 
formation.  The  mines  were  worked,  only  part  of  the  year,  being 
closed  down  pending  the  building  of  a  concentrator,  but  started  up 
again  in  June,  1908.  Some  other  properties  of  the  company  are 
being  worked  by  lessees.  The  Tonopah  and  Tidewater  Kailroad 
runs  within  a  few"  miles  of  the  mines.  The  ore  is  a  perfect  flux  and 
is  much  in  demand  by  the  smelters  at  Salt  Lake  City,  to  which  place 
it  is  shipped.  The  lead  ore  carries  considerable  silver  and  about 
$1.80  per  ton  in  gold.     At  Tinomaha  the  producing  mines  are  few. 

Information  as  to  production  was  readily  furnished  to  the  United 
States  Geological  Survev  by  all  of  the  mining  companies,  except 
one  large  producer  in  the  t)eath  Valley  region.  Estimates,  when 
necessary,  are  rather  made  too  low"  than  too  high,  and  it  is  possible 
that  this  refusal  has  affected  the  rank  of  the  county  in  the  official 
tables. 

The  Aroiido  Gold  Mining  Company  in  the  Argus  Range,  20 
miles  from  Kern  County,  continues  to  be  an  important  producer. 
There  are  several  newly  opened  camps  in  this  county  in  which  more 
or  less  develoi)meiit  is  being  carried  on  since  the  close  of  1907.  At 
Skidoo  several  companies  nre  carrying  on  active  work,  and  many 
lessees  are  at  work.  Some  of  the  properties  are  already  down  to  the 
r)00-foot  level.  The  principal  company  is  the  Skidoo  Mines  Com- 
pany, which  has  one  vertical  shaft  810  feet  deep  and  an  incline  420 
feet.  It  has  several  tunnels  from  185  to  485  feet  long.  A  10-stamp 
mill  has  been  erected  with  plate  amalgamation  and  concentrators. 
The  tailings  are  to  be  reground  in  a  tube  mill  and  cyanided.  The  com- 
pany owns  30  claims.  Skidoo  is  really  in  AVild  Rose  district,  and  has 
been  an  active  camp  since  its  discovery  within  a  year.  In  Lee  dis- 
trict, 25  miles  south  of  Rhyolite,  Xev.,  many  locations  have  been 
made,  and  the  Hayseed  Mining  Com])any  has  become  a  producer  since 
the  clos(»  of  1007.  The  ore  bodies  of  Kruger  and  Burgess,  both  in  the 
Inyo  Mountains,  east  of  Keeler,  were  discovered  during  1908,  and 
some  of  the  mines  are  being  worked  under  lease.    The  greatest  ac- 
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tiA'ity  is  at  Kruger.  Ten  miles  east  of  Wiiigate  Pass  in  Hidden 
Spring  district  gold  ore  was  discovered  in  1908.  The  building  of  the 
Tonopah  and  Tidewater  Railroad  through  this  county  is  having  the 
effect  of  bringing  in  many  prospectors,  and  mines  long  idle  are  again 
being  worked,  now  that  transportation  for  supplies  and  ores  is  avail- 
able at  comparatively  reasonable  rates. 

KERN    COUNTY. 


Gold  and  silver  production  in  Kern  Counfn,  CaL,  hi  J906  and  lUOl, 


Year. 

Gold.                 1               Silver. 

Total. 

Quantity.       Value. 

Quantity. 

Value. 
$129,503 

1906 

Fine  ounces. 
38,995.91         $806,117 

FinrtunicfS. 
lltt  '288 

$9;i5,6'J0 

1907 

42,  r>l  1 .  85          878. 798          1  ;W,  353 

9Gl,8;il 

Increase  (  +  )  or  decrease  ( -) 

+3,515.94         -r72,«*l 

-r.2,9:«) 

-43,470 

+29,211 

The  increase  in  gold  output  in  Kern  County  in  1907,  as  compared 
with  1906,  and  the  falling  olf  in  silver  show  as  a  net  result  an  increase 
of  $29,211  in  value  for  the  year.  The  decrease  in  the  silver  output 
was  entirely  due  to  the  closing  down  of  the  Zada  mine,  at  Amalie, 
in  1907.  The  tonnage  of  the  county  in  1907  was  all  of  siliceous  ore 
and  amomited  to  236,853  tons,  an  increase  of  00,777  tons  for  11)07. 
This  increase  in  tonnage  came  mainly  fi'om  the  Yellow  Aster  mine  at 
Bandsburg.  There  are  40  producing  mines  in  the  county,  all  (juartz 
mines  except  3,  which  are  small  placers.  At  Bodfish  are  3  pro- 
ducers, of  which  the  Portuguese  is  the  largest.  At  Havilah  there 
are  at  present  but  few  producers.  Some  of  the  old  mines  closed  down 
since  1875  are,  however,  being  reopened,  among  them  those  formerly 
owned  by  Haggin  &  Hearst.  Both  the  Mammoth  and  the  Whitney 
View  mines  have  been  equipped  with  mills  during  1008. 

The  Piute  Consolidated  Mining  Comi)any  is  about  to  erect  mills 
on  some  of  the  claims,  and  the  Kand  Hill  mine  is  being  reopened. 
The  Kem  River  Mining,  Milling,  and  Development  Conipnny  is 
working  its  claims  and  expects  to  produce  in  1008.  At  Isabella, 
Kernville,  and  Kem  the  few  producing  quartz  mines  are  small  ones. 

At  Mohave  the  Queen  Estli^r  Mill  and  Mining  Company,  which 
is  a  large  producer,  has  rolls  for  crushing  its  ore  to  the  extent  of  125 
tons  daily.  It  has  also  a  large  cyanide  plant,  from  which  the  ])iv- 
eipitates  and  slimes  are  shipped  to  the  Selby  smelting  works.  Tlie 
Mohave  Mining  Company  found  its  ore  difficult  to  treat  and  has  con- 
solidated with  the  Karma-Ajax  Consolidated  Mining  Company.  It 
had  a  20-stamp  mill  and  comjjlete  cyanide  plant,  but  made  no  produc- 
tion in  1907.  The  Karma-Ajax  Consolidated  Mining  Company  now 
owns  the  Karma,  the  Ajax,  the  Extension  group,  and  the  Double 
Standard  group.  The  properties  made  no  outi)ut  in  1007.  At  Piute 
tlw  principal  mines  producing  are  the  Bowman  and  the  Kern  County 
Consolidated  Gold  Mines,  the  latter  of  which  has  a  3-stamp  mill. 
At  the  same  place  the  Jeanette  has  a  4-stainp  mill,  and  the  Mace  has 
a  steam  arrastra. 

Bandsburg  is  the  principal  camp  of  Kern  County,  the  producers 
at  which  are  the  Eang  Solomon  group,  Butte  Lode  Mining  Cowv^'^wn  .^ 
64940—11  B  1907,  FT  1 14 
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Consolidated  Mining  Company,  G.  B.,  Gold  Brick,  Merced  Mining 
Company,  Napoleon  Consolidated  Mining  Company,  Sidney  Annex 
group,  Sunshine,  Gold  Coin  and  Standford,  and  Yellow  Aster  Min- 
ing Company.  The  King  Solomon  mine  was  formerly  owned  by  the 
Ash  ford  Mining  Company,  but  is  now  the  property  of  J.  J.  Miller. 
Most  of  the  ore  of  the  mines  was  milled  at  custom  mills  in  the  district, 
but  the  Gold  Coin  and  Stanford  mine  has  its  own  10-stamp  mill  with 
plate  amalgamation,  but  without  concentrators.  The  Yellow  Aster 
Mining  Company,  the  largest  producer  in  the  county  and  in  the  south- 
ern part  of  Cafifornia,  owns  42  patented  claims.  The  shafts  are 
sunk  600  feet  and  there  are  about  15  miles  of  tunnels  and  upraises, 
and  also  3  "  glory  holes,"  or  quarries.  The  company  has  2  mills  oi 
100  and  30  stamps,  respectively,  with  plate  amalgamation  and  con- 
centrators. It  is  contemplated  to  add  500  stamps  to  work  the  large 
bodies  of  low-grade  ore  found  in  the  mine.  To  facilitate  transpor- 
tation of  the  new  machinery  to  the  new  mill  site  near  Randsburg, 
the  Santa  Fe  Railway  Company  will  extend  its  line  from  Johannes- 
burg, a  distance  of  1^  miles.  The  advent  of  the  Southern  Pacific's 
Owens  River  Railway,  passing  through  the  Randsburg  and  the 
Rademacher  districts,  is  bringing  much  activity  to  this  section,  and 
the  country  within  a  radius  of  40  miles  is  being  thoroughly  pros- 
pected. Measures  are  also  being  taken  to  provide  a  larger  water 
supply  for  milling  purposes.  In  the  AVhite  River  district  of  this 
county  a  few  small  quartz  mines  are  making  some  production. 

MARIPOSA    COUNTY. 

Mariposa  is  one  of  the  5  Mother  Lode  counties  of  the  State  where 
quartz  mining  was  pursued  in  very  early  days  after  the  gold  dis- 
covery and  before  much  attention  was  paid  in  other  counties  to  deep 
mining.  There  are,  however,  only  24  mines  being  worked  produc- 
tively in  Mariposa,  of  which  22  are  deep  mines  and  the  others  small 
placers.  Two  of  the  deep  mines  are  yielding  copper  ores,  and  other 
deposits  of  that  metal  are  known,  but  not  yet  brought  to  a  producing 
stage.  In  1907  Mariposa  County  produced  10,615.96  fine  ounces  or 
gold,  valued  at  $405,498,  and  6,288  oimces  of  silver,  valued  at  $4,150. 
The  copper  amounted  to  7,984  pounds  in  quantity  and  to  $1,597  in 
value.  The  value  of  the  total  output  for  the  county  in  1907  was 
$411,245,  which  is  an  increase  of  $41,474  over  the  value  of  the  output 
of  1906.  Of  this  increase  $39,104  was  from  gold  alone,  the  increase 
in  value  of  silver  being  $773,  and  that  of  the  copper  being  $1,597. 
There  was  no  copper  yield  in  the  county  in  1906.  The  number  of 
tons  of  siliceous  ore  mined  in  1907  was  51,076  and  of  copper  ores  63 
tons.  Of  the  gold  and  silver,  the  placers  yielded  $909  in  gold  and  $3 
in  silver.  The  51,076  tons  of  siliceous  ore  yielded  $408,711  in  gold 
and  silver,  an  average  value  of  $8  per  ton.  By  plate  amalgamation 
at  the  mills  values  of  $351,884  in  gold  and  silver  were  saved,  an 
average  value  of  $6.89  per  ton.  Out  of  this  tonnage  643  tons  of 
concentrates  were  saved,  valued  in  gold  and  silver  at  $56,827,  an 
average  of  $88.38  per  ton.  Both  the  productive  copper  mines  of  the 
county  are  in  Green  Mountain  mining  district,  near  the  post-office 
of  Ben  Hur.  These  are  the  Cavin  Mining  Company  and  the  Mam- 
moth mine.  There  are  several  claims  in  each  of  these  properties,  and 
test  shipments  were  made  in  1907  to  the  Peyton  Chemical  Company 


GOLD,   SILVER,    COPPER,    ETC.,    IN    WESTERN    STATES.  211 

by  both  companies.  At  Coiilterville  the  producers  are  the  Flyaway 
proiip,  the  Hill,  and  the  Tongas  Condo  pocket.  The  Bondurant,  with 
its  10-stamp  mill,  was  idle  during  the  year,  as  were  a  ninnber  of 
other  mines  at  Coulterville.  At  the  Mammoth,  at  the  same  place, 
which  was  idle  in  1007,  the  mill  was  remodeled  in  1908,  and  pro- 
duction was  commenced  again.  The  Enth  Pierce  Mining  Company, 
at  Hornitos,  a  large  producer,  has  a  10-stamp  mill  with  plate  amalga- 
mation and  concentrators.  The  Mount  Gaines  Consolidated  Mining 
Company,  also  a  large  producer,  at  Hornitos,  is  developed  by  an  SCO- 
foot  incline  shaft.  The  mill  has  20  stami)s,  with  9  concentrators,  all 
new  in  1907.  This  is  an  old  mine  that  was  twice  worked  and  twice 
abandoned,  and  is  now  made  productive  again  in  1907,  after  a  period 
of  idleness.  The  Exchecjuer  mine  has  ])ut  in  a  dam  and  i)ower  phint 
and  commenced  producing  since  the  close  of  1907.  The  old  Hite 
mine  at  Jerseydale,  idle  for  several  years,  has  a  20-stamp  ])late- 
amalgamation  mill,  with  concentrators,  and  a  cyanide  plant  in  course 
of  construction  in  1908. 

At  Kinslev  the  St.  Joseph  mine  was  a  small  producer.  The  Om- 
parissa  Gold  Mining  Company  did  development  work  during  1907, 
and  after  reaching  the  ore  bodies  started  milling  early  in  1908.  The 
mine  is  equpped  with  a  lO-stami)  mill  and  1  Xissen  mills.  At  Mari- 
posa there  are  only  a  few  small  ])roducers,  most  of  the  mines  l)eing 
held  by  assessment  only.  At  Mount  Bullion  the  Mariposa  Commercial 
and  Mining  Company  is  working  the  Princeton  mine  and  treating 
the  ore  in  the  50-siamp  plate-amalgamation  mill.  The  (Jreens 
Gulch  and  several  other  mines  in  the  Mariposa  grant  owncnl  by  this 
company  are  worked  by  lessees,  and  the  ore  is  sent  to  the  Princeton 
mill.  Tlie  Josephine  mine  near  Bagby,  another  property  of  this 
company,  is  a  producer,  and  the  ore  is  crushed  in  a  small  mill  on  the 
Merced  River.  It  is  expected  that  the  mines  on  the  grant  will  be 
worked  more  extensively  in  1908,  es])ecially  by  lessees,  as  more  mill- 
ing facilities  are  being  provided.  At  Whitlock  several  small  quartz 
mines  are  being  operated. 

MONO    CorNTY. 

In  1907  Mono  County  jiroduced  18.r)74.()0  fine  ounces  of  gold, 
valued  at  $3vS3,971,  and  45.147  oiuices  of  silver,  valued  coinmerciallv 
at  $29,797,  a  total  value  of  sH18,7()8.  This  is  an  increase  over  1900  of 
$45^73  in  gold  and  of  $1G,()4()  in  silver,  a  total  increase  of  $()1,919. 
All  the  oi-e  treated  was  siliceous  and  amounted  to  3*2.303  tons,  an 
increase  over  the  output  of  190()  of  3,704  tons. 

The  principal  mining  center  of  Mono  County  is  Bodie,  where  the 
most  productive  mines  are  situated.     The  largest  producer  at  this 

SJace  and  in  the  county  continues  to  bo  (he  Standard  Ccmsolidated 
lining  Company,  the  proi)erties  of  which  are  extensively  developed, 
most  of  them  being  mines  that  have  be(»n  worked  for  many  years. 
The  company  treats  its  ores  in  a  '20-stamp  plate-amalgamation  mill 
and  cyanide  plant,  in  the  latter  of  which  the  slimes  and  mill  tailings 
are  treated.  Part  of  the  bullion  produced  is  derived  from  treating 
an  accumulation  of  old  tailings.  The  New  Bodie  Mining  Company 
is  an  important  producer,  and  considerable  ore  is  taken  out  by  lessees 
from  the  Snownake  mines.  It  is  now  thought  that  there  is  a  large 
amount  of  free-milling  low-gi-ade  ore  in  the  ground  south  of  the 
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Standard  Company's  holdings,  but  nothing  has  yet  been  done  to  work 
it.  Very  little  is  being  done  at  Bridgeport.  At  Lundy  are  the  prop- 
erties or  the  Crystal  Lake  Gold  Mining  Company,  which  are  being 
developed  by  tunnels,  the  longest  and  lowest  of  which  is  4,900  feet 
long.  The  company  has  a  20-stamp  plate-amal^mation  mill  with 
concentrators.  The  cyanide  plant  was  destroyed  by  a  snowslide  in 
March,  1907,  and  was  not  rebuilt  during  the  year.  The  production 
of  the  mines  in  1907  was  small,  and  mainly  irom  concentrates  and 
tailings,  most  of  the  work  done  being  of  a  development  character,  in 
the  direction  of  connecting  the  deep  tunnel  with  the  workings  above 
by  an  1,800- foot  upraise.  In  Masonic  district  the  Pittsburg  Liberty 
Mining  and  Millmg  Company  is  the  only  producer.  There  are 
numerous  other  properties,  but  they  are  all  idle.  In  Antelope  Valley 
the  Golden  Eagle  mine  is  idle.  Large  power  plants  are  projected  on 
the  West  Walker  River,  the  sites  having  been  purchased  for  this  pur- 
pose, but  litigation  will  prevent  the  prosecution  of  active  work  for 
some  time  to  come  and  thus  retard  mining  development.  Mono  is  to 
a  certain  extent  an  isolated  county,  and  it  seems  difficult  to  get  capital 
to  investigate  its  numerous  mining  properties. 

NEVADA   COUNTY. 
Metallic  production  of  Nevada  County,  Cal,,  in  1D06  and  1907. 


Gold.                           Silver. 

Copper. 

TotaL 

1  ear.                                      . 

Quantity.  I    Value.    .Quantity. 

Value. 

QoanUty. 

Value. 

Fine                               Fine 
1     <mncfi*.     .                      ounces. 

1906 1  128.601.00  82.658,4-20         86,147 

1907 I0i.5«>0. 76  I  2, 162, 083         25, 522 

J24,219 
17,505 

Pounds. 

•2,682.6» 
2,1S4,010 

22,111 

$4,422 

IntTcnse  (+)  or  de-  i                     i                   i 
t-rease  ( - ) -2t,  010.  :^0     -496, 337  |    -10, 625 

-6,714     +22,111 

1 

+4,422 

-498,  €29 

From  this  table  it  will  be  seen  that  in  Nevada  County  the  value  of 
the  total  metallic  outi)ut  in  11)07  shows  a  decrease  of  $498,629  as  com- 
pared with  the  value  of  the  yield  for  1900.  The  tonnage  treated  in 
1J)0G  was  270,()02  short  tons,  while,  in  1907  it  was  227,288,  a  reduction 
in  quantity  for  1907  of  49,314  tons.  Fifty-two  mines  were  operated 
productively,  of  which  3ii  wore  deej)  mines,  1  of  these  being  copper 
and  the  others  gold  and  silver  mines.  There  w-ere  19  productive 
placers,  of  which  0  were  hydraulic,  0  drift,  and  7  surface  sluicing 
nihies.  The  placers  of  the  county  yielded  in  1907  $131,807  in  gold, 
and  the  deep  mines  yielded  gold  worth  $2,030,276.  The  operation  of 
the  laws  against  hydraulic  mining  closed  down  some  years  ago  a 
number  of  largo  producers  of  this  class  in  the  county. 

Of  the  siliceous  ore  produced  in  the  county  in  1907  there  were 
225,830  tons  milled,  and  1,787  tons  were  shipped  to  smelters.  The 
tonnage  milled  yielded  a  total  of  $2,040,594  in  gold  and  silver,  an 
average  of  $9.00  per  ton.  In  1900  the  average  value  per  ton  of  these 
milling  ores  was  $8.74.  In  the  operations  of  1907,  out  of  225,830 
tons  of  ore,  4,149  tons  of  concentrates  wei'e  obtained,  valued  at 
$241,397  in  gold  and  silver,  an  average  value  of  $58.18  per  ton.  In 
the  milling  operations  of  the  county  there  was  saved  on  the  plates 
$1^805^97  in  gold  and  silver,  an  average  of  $7.99  per  ton. 
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The  largest  output  in  Nevada  County  conies  from  Grass  Valley  dis- 
trict, which  includes  the  mines  at  both  Grass  Vallev  and  Nevada 
City.  This  has  always  been  considered  the  quartz  mming  center  of 
California,  not  only  in  production,  but  also  because  the  mines  are 
fully  developed  and  equipped  with  the  most  modern  appliances  for 
both  mining  and  milling.  The  returns  for  the  last  two  years  in  this 
district  from  the  quartz  mines  were  as  follows : 

Production  of  Oraaa  Valley  and  ycrada   Cit]i  quartz  mines,  Neiada   County, 

Cah,  1906  and  WOl. 


Year. 

GraflH  Valley  mines.                         Nevada  City  mines. 

(}ol<l.          Silver. 

S2,19G,990      Sin,51G 
l,744,7n2|      11.2(X) 

Total.      j       Gold. 

8*2.213.o0r)        S133,031 
1.7.vS,yr)2          219.514 

Silver.         Total. 

1906 

1 
85, 755          S138. 78G 

1907 

5,379            224  893 

I  ncreaue  ( + )  or  decreane  (  - ) 

-452,238       -r),31G 

-4:)7,5.>1         +80,48;$ 

1 

-376           +86, 107 

From  this  table  it  may  be  noted  that  of  the  decrease  in  the  gold 
yield  of  the  whole  county  in  1007,  amounting  altogether  to  5|vi9G,337, 
the  quartz  mines  of  Grass  Valley  were  responsible  for  $457,554.  The 
Nevada  City  mines,  on  the  other  hand,  showed  an  increase  of  $80,483. 
At  Grass  Valley  is  the  most  important  and  most  productive  gold 
mine  in  California,  that  of  the  North  Star  Mines  Company.  The 
property  is  developed  by  an  incline  shaft  5,000  feet  down  and  a  ver- 
tical shaft  1,600  feet  deep,  which  cuts  the  incline  at  4,000  feet.  The 
property  is  equipped  with  two  40-stanip,  plate-amalgamation  mills, 
witn  concentrators,  and  two  extensive  cyanide  plants.  At  the  central 
plant  the  cyanide  process  has  been  successfully  adapted  to  the  treat- 
ment of  the  sulphuret  product  of  the  mills,  and  yields  better  econom- 
ical results  than  were  obtained  formerly  by  chlorination  or  smelting. 
The  total  value  of  the  gold  and  silver  produced  from  the  North  Star 
mine  during  1907  was  obtained  from  78,3()()  tons  of  ore  milled,  with 
an  average  yield  of  $11.96  per  ton,  at  an  average  cost  of  $5.09  per  ton 
for  current  operation  and  $1.18  per  ton  for  development,  making  an 
aggregate  cost  of  $6.27  and  leavmg  a  realized  profit  of  $5.08  per  ton 
over  all  costs  of  operation  and  development.  Outhn\s  during  the 
year  for  improvements  and  proj)erty  purchase  amounted,  per  ton,  to 
54  cents,  leaving  a  net  mining  profit,  over  all  outlays,  in  cash  surj)lus, 
of  $5.14  per  ton  of  ore.  The  ore  tonnage  produced  in  1907  was  about 
6,300  tons  less  than  in  1906  by  reason  of  a  labor  strike  which  inter- 
rupted productive  operations^  during  January  and  February,  1907. 
Fortunately  the  improved  quality  of  the  ore  more  than  compensated 
for  the  decrease  in  quantity,  so  that  the  value  of  the  output  for  1907 
considerably  exceeded  that  of  any  previous  year. 

During  1907  the  deep  or  lower  North  Star  mine,  comprising  all 
workings  below  the  2,70b-foot  level  and  operated  through  the  central 
vertical  shaft,  produced  57,155  tons  of  ore  yielding  $()41.018.19,  an 
average  of  $11.21  per  ton,  at  an  operating  cost  of  $209,898.05,  or 
$4.72  per  ton,  and  a  resulting  profit  of  $371,120.14,  or  $0.49  per  ton. 
Additional  outlays  for  development  and  ]>rospecting  work  in  the 
lower  mine  during  1907  amounted  to  $57,295.94,  or  $1.00  per  ton, 
making  for  operation  and  development  together  a  cost  per  ton  of 
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$5.72,  and  leaving  a  net  mining  profit  of  $313,824.20,  or  $5.49  per  ton 
of  ore.  These  deeper  levels  are  now  the  main  sources  of  current  pro- 
duction. The  drifts  on  the  4,400  and  the  4,700  levels  in  both 
directions  show  a  vein  of  profitable  character  and  some  rich  ore. 
The  incline  shaft  is  5,000  feet  from  the  outcrop,  measured  on  the  dip 
of  the  vein,  or  2,000  feet  on  the  vertical.  The  North  Star  mine  in 
its  career  of  nearly  50  years  has  been  more  or  less  continuously  ore- 
bearing  from  the  surface  to  the  present  bottom,  nearly  a  mile  deep 
on  the  dip  of  the  vein.  The  production  of  ore  in  1907  was  contributed 
from  practicality  all  the  levels  opened  in  the  mine  at  depths  varying 
from  about  1,500  to  5,000  feet  below  the  outcrop. 

The  Empire  Mines  is  another  of  the  more  important  producing 
properties  at  Grass  Valley,  very  Completely  developed,  and  having 
a  40-stamp  mill  and  all  accessories.  Tlie  Brunswick  Consolidated 
Gold  Mining  Company  is  another  large  producer,  having  a  vertical 
shaft  1,250  feet  deep  and  a  20-stamp  plate-amalgamation  mill  with 
concentrators,  etc.  The  Central  Consolidated  Mming  Company  has 
a  20-stamp  mill  with  plate  amalgamation,  concentrators,  and  slime 
plant.  It  is  developed  by  a  vertical  shaft  400  feet  deep  and  a  1,200- 
foot  tunnel.  This  mine  was  worked  with  considerable  success  in  the 
early  "  sixties,"  but  since  then,  up  to  the  time  the  present  company 
purchased  it,  very  little  work  upon  it  has  been  done.  The  Sultana 
Mining  Company,  another  large  producer,  has  a  20-stamp,  plate- 
amalgamation  mill,  with  concentrators,  and  slime  plant.  Among  the 
other  producers  of  note  at  Grass  Valley  are  the  Cassidy  Consolidated 
Mining  Company,  the  Conlin  Gold  Mining  Company,  the  Idaho- 
Maryland  Development  Company,  the  Kenosha  Mining  Company, 
the  Pennsylvania  Mining  Company,  and  a  few  smaller  properties. 
There  are  a  number  of  idle  quartz  mines  at  Grass  Valley,  among 
them  the  Auriferous,  Aurora  Mining  Company,  Ben  Franklin  Min- 
ing Company,  Berriman  Consolidated  Mining  Company,  Bullion 
Consolidated  Mining  Company,  Cabin  Flat,  California  Grass  Valley 
Mining  Company,  Croesus,  Dakota,  Daisy  Hill  Mining  Company, 
Eureka  Crown  Alining  Company  (Beekman  Hill  Diggings),  Gold 
Blossom,  Golden  State  PLxploration  Company,  Golden  Star,  Golden 
Treasure  Mining  Company,  Goodall  Consolidated  and  Polaris  Min- 
ing Company,  Ilartery,  Hudson,  Horseshoe  Mining  Company,  La 
Marque,  Morehouse,  Minnesota,  Niagara  (with  a  15-stamp  mill), 
Powning  Mining  Company,  Standard  Mining  Company,  Scofield, 
Shamrock,  Slate  Ledge  and  Perrin  (New  York-Grass  Valley  Mining 
Company),  St.  John  Mining  Company,  Springhill,  Syndicate  Con- 
solidated, South  Idaho,  Sunflower  Mining  Company,  Union  Hill 
Consolidated  Mining  Company,  and  West  Point.  A*^  company  has 
l)een  formed  by  the  princijial  owners  of  the  Empire  Mines,  known 
as  the  Empire  West  Mines,  which  includes  the  old  mines  known  as 
tile  Wisccmsin,  Omaha,  Illinois,  and  Menlo,  none  of  which  were 
productive  in  1007. 

At  Nevada  City  the  Champion  Mining  Company  is  the  largest 
priMluivr.  It  owns  about  30  locations  and  is  being  worked  partly 
bv  It^MH^s.  though  the  com])any  does  ccmsiderable  work  on  its  own  ac- 
Wir.t!  The  mine  is  fully  equipped  with  milling  facilities.  Tlie 
Vii'^ohio  Gold  Mines  Consolidated  at  this  place  has  a  20-stamp,  plate- 
OTibic*tiwtion  mill,  with  concentrators,  and  2  canvas  plants.     Among 
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other  producers  at  Nevada  City  are  the  Bellefontaine  Mining  Com- 
pany, Buckeye  Consolidated  Mining  Company,  Gold  Flat  Consoli- 
dated Mining  Company,  Gaston  Ridge  Mining  Company,  Horseshoe 
Mining  Company,  and  Posey  Consolidated  Mining  Company.  A 
lai^  number  of  mines  at  Nevada  City  were  closed  down  during  1907. 

Of  the  producing  placers  near  Grass  Valley  and  Nevada  City,  in 
Grass  Valley  district,  may  be  named  the  Jenny  Lind  drift  mine  and 
the  Posey  Canyon  drift  mine.  Most  of  the  others  are  small  opera- 
tions. 

At  French  Corral  there  is  1  deep  mine  producing  on  a  small  scale 
and  1  large  gravel  property,  owned  by  the  Esperance  Mining  Com- 
pany. At  Graniteville  the  numerous  mines  and  mills  were  almost 
all  idle  in  1907,  but  since  the  close  of  the  year  the  Republic  Company 
has  been  running  its  10-stamp  mill.  At  Lowell  Hill  the  Liberty  Hill 
hydraulic  mine  is  a  large  producer.  The  mines  at  Meadow  Lake  and 
Moore's  Flat  returned  no  production  for  the  year.  At  North  Colum- 
bia the  main  producer  is  the  Consolidated  St.  Gothard,  owned  bv  the 
Champion  Mining  Company,  of  Nevada  City.  There  is  very  little 
beinff  done  at  North  Bloomfield  except  by  whites  and  Chinese  in 
small  placer  operations.  None  of  the  large  companies  are  making 
any  production  of  moment.  The  famous  old  North  Bloomfield  Min- 
ing Company  has  gone  out  of  existence  and  has  been  absorbed  in  the 
River  Mines  Company,  which  also  now  includes  other  noted  proper- 
ties, such  as  the  Badger  Hill,  the  Cherokee,  the  Kate  Hayes  (of  North 
San  Juan),  and  the  Union  Gravel,  none  of  which  operated  in  1907. 
North  San  Juan  has  only  a  production  from  miners  working  in  a 
small  way  for  themselves ;  none  of  the  large  companies  named  above 
have  been  working  lately.  The  Nevada  County  Mammoth  Mining 
Company  spent  many  thousand  dollars  in  machinerv  and  prospecting 
for  copper  at  this  place,  and  sunk  a  400-foot  shaft,  with  crosscuts. 
From  Kelief  there  was  only  a  nominal  production.  At  Rough  and 
Keady  the  Great  Ironclad  Gold  Mining  Company  is  operating  with 
B  small  mill,  testing  the  ores.  The  company  is  preparing  in  1908  to 
install  a  complete  inining  and  milling  plant.  Some  small  placer 
work  was  done  at  this  place  also  in  1907.  At  Spenceville  the  Cali- 
fornia Gold  and  Copper  Company  is  taking  out  some  copper  ore, 
which  is  shipped  to  the  Mammoth  smelter  in  Shasta  County.  At 
Washington  the  Ethel  Mining  Company,  having  a  10-stamp  mill  with 
concentrators,  is  producing,  but  most  of  the  work  in  1007  was  in  in- 
stalling machinery  and  retimbering  the  ground.  There  is  a  400- foot 
tunnel  on  this  property.  The  Waldeck  mine  is  in  1908  building  a 
10-stamp  mill  with  small  230-pound  stamps.  The  Omega  hydraulic 
mine  at  this  place  was  also  productive.  There  is  much  low-grade 
quartz  reported  in  the  section  about  Washington  and  Graniteville, 
but  development  is  not  very  active,  and  several  mines  and  mills  are 
idle.    At  You  Bet  the  few  producing  mines  are  small  placers. 

In  1907  there  were  a  number  of  drawbacks  to  mining  in  Nevada 
County,  among  them  the  financial  stringfency  and  the  two  months' 
strike  of  the  miners  in  Grass  Valley.  Since  the  close  of  1907  pros- 
pects have  improved  materially.  The  newly  found  ore  body  in  the 
Idaho-Maryland  in  1908  is  of  considerable  importance,  as  is  the  inter- 
secting of  the  rich  gravel  channel  in  the  Jeimy  Lind  and  the  finding 
of  a  good  shoot  of  ore  in  the  Kenosha. 


218  MINERAL  RESOURCES. 

Eoss.  At  Michigan  Bluff  the  main  producers  are  the  Home  Ticket 
drift  and  the  Placer  Gravel  Gold  Mining  Company  (drift).  Others 
there  are  the  Bigelow,  Bird,  Bald  Mountain,  and  Morning  Star.  The 
Ilaub  drift  mine  at  Blue  Canyon  produced  during  the  year,  and  the 
Ijost  Camp  drift  mine  at  the  same  place  was  operated  by  the  hydraulic 
process.  At  Colfax  the  productive  mines  were  all  small  ones.  There 
was  quite  a  production  from  small  operators  around  Dutch  Flat.  At 
Gold  Run  the. Gold  Run  Gravels  Company  (Limited)  has  been  super- 
seded by  the  United  Water  and  Power  Company  of  California,  which 
made  a  considerable  yield  by  drifting  the  proi>erty.  The  Gold  Run 
Placer  Company  hydraulicked  the  bench  gravel  of  the  Druid  claim, 
and  the  Indian  Hill  was  also  worked  by  the  hydraulic  process.  The 
Indian  Bar  and  Pacific  and  the  Rocky  Point  are  both  productive 
hydraulic  mines.  There  are  many  small  drift  and  sluice  mines  also 
in  the  vicinity  of  Gold  Run.  Among  the  prominent  producing  drift 
mines  at  Iowa  Hill  are  the  Big  Dipper,  Booth  River,  Gleason,  Gould, 
and  Indian  Canyon.  The  McGeachin  Placer  Gold  Mining  Company 
now  operates  the  drift  mine  formerly  owned  by  the  Jupiter  Consoli- 
dated Mining  Company.  Both  at  Lincoln  and  at  Loomis  are  a  few 
small  placers,  and  there  are  also  a  few  at  Towle  and  at  Weimer.  A 
number  of  the  larger  gravel  mines  in  Placer  County  show  a  consider- 
ably reduced  yield  in  1007  from  that  of  1906,  and  the  instances  of 
increase  are  quite  few. 

PLUMAS  COUNTY. 

The  metallic  production  of  Plumas  County  in  1907  was  10,611.29 
fine  ounces  of  gold,  valued  at  $219,355,  and  1,436  ounces  of  silver, 
valued  at  $948,  a  total  of  $220,303,  which  is  a  decrease  from  the  fig- 
ures of  1000  of  $10,102.  There  were  80  producing  mines  which  re- 
ported for  the  year,  of  which  12  were  deep  quartz  mines  and  68  were 
placers.  Of  the  latter  20  were  hydraulic,  G  drift,  and  36  surface 
placers.  There  were  78  producing  mines  in  1906.  The  12  quartz 
mines  reported  a  tonnage  of  23,907  in  1907,  as  compared  with  21,040 
tons  in  190G.  The  quartz  mines  reporting  this  tonnage  yielded  a 
total  of  $90,890  in  gold  and  $329  in  silver.  Tlie  only  important 
quartz  mine  now  productive  in  the  county  is  that  owned  oy  the 
Janiieson  Mining  Company  at  Johnsville,  which  has  a  20-stamp  plate- 
anialganiation  mill,  without  concentrators.  The  vertical  shaft  m  the 
mine  is  onlv  151  feet  deep,  but  there  is  a  crosscut  tunnel  1,500  feet 
in  length  and  a  drift  on  the  led<re  of  1,500  feet.  The  output  in  1907 
was  somewhat  curtailed  1)V  shortage  of  water  for  motive  power.  The 
Johnscm  Graham  Mining  Company,  operating  the  old  Plumas-Eureka 
mine  at  Jolinsville,  made  a  small  production,  but  the  ore  milled  was 
only  that  taken  out  in  the  course  of  "dead  work  development 
llie  mine  is  equipped  with  a  20-stamp  mill  and  concentrators.  None 
of  the  other  quartz  mines  of  the  county,  of  which  there  are  several 
with  mills,  made  any  output  of  moment  in  1907.  As  to  gravel  mm^ 
almost  without  exception  the  placer  mi nmg  operations  were  small 
in  extent.  Among  the  more  in'ominent  producers  are  the  ^mp™ 
phuvv  at  Quincy,  the  Smitirs  Bar  at  Spanish  Ranch,  and  the  Alturas 
'^railings  dainrat  La  Porte,  the  latter  worked  by  Chjaese  les^^. 
Gravef  mines  are  being  worked  at  Beckwith,  Buck,  f^»»«-  Cr*;^;;*^^ 
Mills,  Cromberg,  Eclipse,  Genessee,  JohnsviUe,  I^  ^      e^ongnue. 
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east  of  Towle.  The  most  important  mine  on  the  Forest  Hill  Divide 
and  the  most  completely  equipped  is  the  Hidden  Treasure,  at  Bullion. 
This  mine  has  a  wide  reputation  as  being  the  largest  and  most  suc- 
cessfully operated  low-grade  drift-gravel  mine  in  this  country,  and  in 
view  of  this  some  brief  description  mav  be  admissible.  The  Hidden 
Treasure  mine  was  located  in  1870,  and  development  work  was  pros- 
ecuted for  some  years,  when,  after  driving  2  bed-rock  tunnels,  aurif- 
erous gravel  was  struck  in  1876.  This  proi)erty  has  been  in  continual 
successful  operation  since  that  time,  declaring  regular  dividends  to 
its  shareholders  during  all  these  years.  Its  operations  have  been  con- 
fined almost  wholly  to  what  is  known  as  a  white  channel,  a  deposit  of 
?uartz  gravel  ranging  in  width  from  2,500  to  3,500  feet  between  rims. 
t  has  Gpen  mined  for  a  length  of  about  3  miles,  the  pay  gravel  run- 
ning from  500  to  800  feet  in  width  and  being  about  G  feet  in  depth. 
Wlien  fii-st  opened  up,  the  gravel  was  extracted  by  cars  operated  by 
hand;  eventually  horses  were  introduced  into  the  mine;  and  in  1897 
the  water  power  connected  with  the  proi)eity  was  utilized  and  trans- 
mitted by  pipe  line  to  water  wheels  under  a  pressure  of  850  feet,  gen- 
erating 200  horsepower,  which  was  electrically  transmittal  3  miles 
to  the  tunnel  at  Bullion.  An  underground  system  of  electric  haul- 
age was  installed,  thus  greatly  reducing  the  expense  of  operation  as 
well  as  lighting  the  property  and  oi)erating  the  machine  shop  and 
a  small  sawmill  for  cutting  mine  timber.  By  this  means  an  average 
of  from  100,000  to  125,000  tons  of  gravel  were  extracted  per  year 
through  tunnels  varying  in  length  from  1  to  21  miles.  As  an  his- 
torical fact,  it  may  be  stated  that  this  was  the  first  installation  of 
underground  electrical  haulage  in  California,  and  at  that  time  nuiny 
predictions  were  made  that  the  plan  would  prove  a  failure.  But,  on 
the  contrary,  it  was  an  unqualified  success.  The  number  of  men  em- 
ployed on  this  property  has  varied  from  150  to  250.  The  formation 
of  the  gravel  and  bed  rock  is  friable,  and  in  order  to  support  the  roof 
large  Quantities  of  mine  timber  are  required.  The  s(iuarc-set  system 
is  used  in  breasting.  As  the  bed  rock  is  soft,  the  i)ressure  of  the 
overlying  materials,  consisting  of  gravel  and  lava  cap,  varying  in 
depth  from  500  to  1,000  feet,  causes  this  rock  to  swell,  crushing  the 
timbers  placed  to  support  the  roof.  This  has  been  one  of  the  largest 
items  of  expense  in  operating  the  property,  outside  of  labor.  The 
first  cost  oi  running  the  main  tunnel  has  been  small  as  compared 
with  the  subsequent  cost  of  maintenance  due  to  swelling  bed  rock. 
A  sliaft  was  sunk  on  this  pro^x^rty  to  tap  the  underground  workings 
at  a  distance  of  about  2  miles  from  the  entrance  to  the  portal  of  the 
main  tunnel,  which  is  the  deepest  upon  the  Forest  Hill  Divide.  This 
shaft  was  sunk  for  the  purpose  of  ventilation  and  for  the  more  eco- 
nomical handling  of  mine  tnnber.  It  is  (3  by  12  feet  in  section,  with 
2  compartments,  and  is  750  feet  deep.  A  steam  sawmill  was  erected 
near  by,  which  saws  all  the  timber  required  for  mine  us(»s.  A  50- 
horsepower  electric  hoist  is  installed  for  the  purpose  of  lowering 
timber  into  the  mine,  and  an  electrically  driven  i)ump  raises  water 
from  the  bottom  of  this  shaft,  850  feet,  to  a  tank  above  the  sawmill 
for  the  generation  of  steam  and  other  i3uri)oses. 

At  Damascus  the  Red  Point  drift  mine,  owned  by  the  Societe  des 
J^Iines  de  Golden  River,  continues  to  produce.  At  Forest  Hill  among 
the  productive  mines  are  the  Buckeye,  Devil's  Canyon,  (runz,  Fletcher. 
Hales,  Lehigh  Canyon,  Reamer  Consolidated  Alines  Company,  and 
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Boss.  At  Michigan  Bluff  the  main  producers  are  the  Home  Ticket 
drift  and  the  Placer  Gravel  Gold  Mining  Company  (drift).  Others 
there  are  the  Bigelow,  Bird,  Bald  Mountain,  and  Morning  Star.  The 
Haub  drift  mine  at  Blue  Canyon  produced  during  the  year,  and  the 
Lost  Camp  drift  mine  at  the  same  place  was  operated  by  the  hydraulic 
process.  At  Colfax  the  productive  mines  were  all  small  ones.  There 
was  quite  a  production  from  small  operators  around  Dutch  Flat.  At 
Gold  Run  the.Gold  Kun  Gravels  Company  (Limited)  has  been  super- 
seded by  the  United  Water  and  Power  Company  of  California,  which 
made  a  considerable  yield  by  drifting  the  property.  The  Gold  Rim 
Placer  Company  hydraulicked  the  bench  gravel  of  the  Druid  claim, 
and  the  Indian  Hill  was  also  worked  by  the  hydraulic  process.  The 
Indian  Bar  and  Pacific  and  the  Rocky  Point  are  both  productive 
hydraulic  mines.  There  are  many  small  drift  and  sluice  mines  also 
in  the  vicinity  of  Gold  Run.  Among  the  prominent  producing  drift 
mines  at  Iowa  Hill  are  the  Big  Dipper,  Booth  River,  Gleason,  Gould, 
and  Indian  Canyon.  The  McGeachin  Placer  Gold  Mining  Company 
now  operates  the  drift  mine  formerly  owned  by  the  Jupiter  Consoh- 
dated  Mining  Company.  Both  at  Lincoln  and  at  Loomis  are  a  few 
small  placers,  and  there  are  also  a  few  at  Towle  and  at  Weimer.  A 
number  of  the  larger  gravel  mines  in  Placer  County  show  a  consider- 
ably reduced  yield  in  1007  from  that  of  1906,  and  the  instances  of 
increase  are  quite  few. 

PLUMAS  COUNTY. 

The  metallic  production  of  Plumas  County  in  1907  was  10,611.29 
fine  ounces  of  gold,  valued  at  $219,355,  and  1,436  ounces  of  silver, 
valued  at  $948,  a  total  of  $220,303,  which  is  a  decrease  from  the  fig- 
ures of  190G  of  $10,102.  There  were  80  producing  mines  which  re- 
ported for  the  year,  of  which  12  were  deep  quartz  mines  and  68  were 
l)lacers.  Of  the  latter  26  were  hydraulic,  6  drift,  and  36  surface 
placers.  There  were  78  producing  mines  in  1906.  The  12  quartz 
mines  reported  a  tonnage  of  23,907  in  1907,  as  compared  with  21,040 
tons  in  1900.  The  quartz  mines  reporting  this  tonnage  yielded  a 
total  of  $90,890  in  gold  and  $329  m  silver.  Tlie  only  important 
quartz  mine  now  productive  in  the  county  is  that  owned  oy  the 
Jamieson  Mining  Company  at  Johnsville,  which  has  a  20-stamp  plate- 
amalgamation  mill,  without  concentrators.  The  vertical  shaft  m  the 
mine  is  only  151  feet  deep,  but  there  is  a  crosscut  tunnel  1,500  feet 
in  length  and  a  drift  on  the  ledge  of  1,500  feet.  The  output  in  1907 
was  somewhat  curtailed  by  shortage  of  water  for  motive  power.  The 
Johnson  Graham  Mining  Company,  operating  the  old  Plumas-Eureka 
mine  at  Johnsville,  made  a  small  production,  but  the  ore  milled  was 
only  that  taken  out  in  the  course  of  "  dead  work "  development 
The  mine  is  equipped  with  a  20-stami)  mill  and  concentrators.  None 
of  the  other  quartz  mines  of  the  county,  of  which  there  are  several 
with  mills,  made  any  output  of  moment  in  1907.  As  to  gravel  mines, 
almost  without  exception  the  j^lacer  mining  operations  were  small 
in  extent.  Among  the  more  prominent  producers  are  the  Empire 
placer  at  Quincy,  the  Smith's  Bar  at  Spanish  Ranch,  and  the  Alturas 
Tailings  claim  at  La  Porte,  the  latter  worked  by  Chinese  lessees. 
Gravel  mines  are  being  worked  at  Beckwith,  Buck,  Clio,  Crescent 
Mills,  Cromberg,  Eclipse,  Genessee,  Johnsville,  La  Porte,  Longville, 
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Nelson  Point,  Prattville,  Quincy,  Seneca,  Spanish  Eanch,  and  Tay- 
lorsville.  On  the  Caldwell  gi-oiip  of  quartz  mines  at  Brush  Creek, 
where  there  is  an  8-stamp  mill,  considerable  development  work  was  in 
progress  in  1907,  but  there  was  no  output.  The  Morning  Star  and 
Trenton  Mill  and  Mining  Company  at  the  same  place,  which  has  a 
20-stamp  plate-amalgamation  mill  and  a  reverberatory  furnace,  did 
no  work  until  June,  1908.  The  operators  of  the  Little  California 
mine  at  Buck  crushed  no  ore  in  their  5-stamp  mill  in  1907.  The 
Crescent  Mills  Mining  and  Milling  Company,  operating  a  well-de- 
veloped mine  equipped  with  a  32-stamp  mill,  shut  down  in  1907 
owing  to  the  death  of  the  owner,  but  will  resume  work  in  1908.  The 
Long  Valley  Mines  Company  at  Quincy,  with  a  9-stam]>  mill  and 
concentrators,  has  had  its  mill  remodeled,  and  started  up  again  in 
July,  1908.  The  Plumas-Mohawk  Mining  Company  at  Johnsville 
has  4  Huntington  mills,  which  were  not  started  up  until  May,  1908. 
The  ore  bodies  in  the  mine  are  reported  to  be  large  but  of  low  grade. 
The  Bluff  City  Mining  and  Development  Company  will  probably 
have  a  mill  in  1908.  The  Plumas  mine,  at  Quincy,  had  its  dam 
destroyed  and  its  pipe  lines  and  machinery  buried  by  a  cloud-burst 
in  March,  1907.  At  Taylorsville  a  number  of  mines  are  under  de- 
velopment for  copper,  but  there  have  been  no  shipments.  At  Genessee 
a  ^eat  deal  of  development  work  has  been  done  on  the  copper  prop- 
erties, but  on  account  of  distance  to  the  smelters  the  miners  are 
obliged  to  wait  for  the  completion  of  the  Western  Pacific  Eailroad 
before  any  ore  can  be  shipped.  Considerable  ore  is  piled  up  waiting 
for  the  railroad  to  be  finished. 

SACRAMENTO   COUNTY. 

In  1907  Sacramento  County  produced  38,203.32  fine  ounces  of 
gold,  valued  at  $790,973,  and  3,082  ounces  of  silver,  valued  at  $2,034, 
a  total  of  $793,007,  which  is  $197,257  less  than  the  total  product  in 
1906.  There  were  in  1907  only  12  productive  mining  operations  car- 
ried on  in  the  county,  all  placer,  of  whi(»h  3  were  surface  sluicing 
mines,  2  drift,  and  7  dredges.  By  far  the  larger  proportion  of  the 
gold  came  from  the  dredging  operations  near  Folsom,  and  since  the 
close  of  the  year  five  new  dredges  of  large  capacity  have  been  put 
at  work  in  this  field.  There  were  3  dredging  companies  operating 
in  the  Folsom  field  in  1907,  1  with  several  dredges,  and  in  1908  the 
Xatoma  Dredging  Company  installed  dredges  which  are  in  active 
operation. 

The  largest  production  in  the  county  outside  of  the  dredges  was 
by  the  Blue  Eavine  Mining  Company,  wliicli  operates  a  drift  prop- 
erty at  Blue  Ravine,  above  Folsom.  The  Willow  Spring  Hill  is  a 
productive  mine,  in  which  gravel  is  worked  by  ground  sluicing. 
Some  platinimi  is  found  with  the  gold. 

The  most  important  gold  producer  in  the  county  was  the  Folsom 
Development  Company,  which  operated  5  dredges  in  1907  and  has 
since  built  another  one.  The  Ashburton  Mining  Company  and  the 
El  Dorado  Gold  Dredging  Company  also  both  operated  dredges  in 
the  Folsom  field  in  1907. 

The  Folsom  dredging  field  has  2  distinct  workable  channels.  One 
channel  is  a  clean  "wash,"  easy  to  dredge  and  treat,  as  there  is  no 
clay  and  little  sand.    The  other  channel  is  doubtless  the  most  difficult 
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to  mine  ever  tried  by  this  sj^stem.  It  averages  from  60  to  75  feet  in 
depth,  the  first  6  or  8  feet  being  cemented,  and  it  continues  very  com- 
pact for  25  to  30  feet;  the  lower  portion  of  the  gravel  bed  is  looser 
and  presents  no  difficulties.  In  working  this  channel  the  upper  por- 
tion IS  hydraulicked  by  w^ater  thrown  through  nozzles  under  pressure. 
At  first  2i-inch  nozzles  were  used,  but  the  water  cut  under  the  bank 
and  caved  it  back  on  the  buckets  of  the  dredge,  causing  damage. 
Now,  nozzles  of  4-inch  diameter  are  being  put  m  and  the  gravel  is 
bein«j^  hydraulicked  off  in  benches.  For  this  work  a  100-horsepower 
motor  and  a  10-inch  pump  are  used,  and  the  water  for  the  nozzles 
is  punii)ed  from  the  pond  m  which  the  dredge  floats.  Two  monitors 
are  used  on  each  boat,  one  on  each  side  of  the  well  hole,  and  these  are 
operated  at  the  same  time  for  about  two-thirds  of  the  working  hours. 
The  di-edges  working  by  this  system  in  the  hard  ground  have  Duckets 
of  a  ca])acity  of  8  J  cubic  feet  each.  The  newer  machines  in  this  field 
have  a  double  bank  of  gold-saving  tables  and  a  system  of  double  tail 
sluices.  The  double  bank  of  tables  is  designed  to  get  more  gold-saving 
area  in  one  boat.  In  these  machines  the  sand  pump  is  dispensed  with. 
(Jravel  difficult  to  wash  is  effectively  handled  by  the  use  or  the  revolv- 
ing screen.  (Jreat  advantage  has  Wen  gained  by  the  use  of  special 
steels  in  the  most  used  parts  of  the  new  dredges.  The  bucket  line, 
the  most  exju^nsive  part  of  a  dredge  and  the  most  exposed  to  wear,  has 
been  so  imj)r()ved  by  the  introduction  of  chrome  steel,  nickel  steel,  and 
other  special  steels  that  even  in  the  hardest  digging  the  bucket  bottoms 
will  last  for  two  and  a  half  years.  The  recent  development  in  build- 
ing dredges  in  this  and  the  Marysville  field  has  demonstrated  that 
ground  which  a  few  years  ago  could  not  be  dredged  can  now  be 
handled  with  profit. 

SAN    BERNARDINO   COUNTY. 

Ran  Bernardino  County  in  1907  produced  7,675.95  fine  ounces  of 
gold,  valued  at  $15S,(wG;  the  production  of  silver  was  123,241  ounces, 
valued  at  $81,3:^9;  of  coj^per  590,()49  pounds,  valued  at  $118,130,  and 
of  lead  9,0l>0  pounds,  valued  at  $478— a  total  value  of  $358,623. 
This  is  $180,9L^9  less  in  value  than  the  county  yielded  in  1906.  The 
falling  ofi'  ill  gold  was  $190,154;  the  increase  in  silver  was  $47,574; 
the  increase  in  coi^j:)er  was  $18,928,  and  the  increase  in  lead  was 
$1,27-2.  The  decrease  in  output  may  be  attributed  entirely  to  the 
cessation  of  operations  on  the  properties  of  the  Bagdad-Chase  Mining 
Company,  which  did  not  operate  its  mines  in  1907.  The  plant  at 
Barstow  consists  of  a  50-stainp  mill  equipped  for  the  cyanide  process. 
Mill  oi)erations  at  Barstow  in  1907  were  altogether  upon  the  tailings 
accumulated  there  from  amalgamation  of  the  Bagdad-Chase  mine 
ores  at  Camp  Kobertson  or  Stagg  P.  O.  There  were  26  deep  mines 
operated  in  the  county  in  1907  and  1  placer.  Of  the  deep  mines,  11 
had  gold  as  the  predominating  metal,  G  silver,  1  gold  and  silver,  6 
coi)per,  1  lead,  and  1  coi)per  and  lead.  Of  nonproductive  mines,  48 
reported.  There  were  20,5:17  tons  of  siliceous  ore  worked  in  the 
county  in  1907,  and  5,579  tons  of  copper  ore;  of  lead  ore  there  were 
only  a  few  tons,  and  of  copper-lead  ores  40  tons,  the  total  being  26,158 
tons.  The  Roosevelt  Mining  Company,  of  Stedman,  is  a  an  important 
producer  and  ships  its  ores  to  the  Peyton  Chemical  Company,  of  San 
Francisco.  At  Victorville  there  are  a  few  small  producers.  The 
Sidewinder  mine  at  that  place  has  its  concentrates  treated  at  the 


GOLD^   SILVEB^    COPPER,    ETC.,   IN    WESTERN    STATES. 


221 


smelter  at  Needles.  The  output  is  almost  entirely  gold.  At  Daggett, 
D,  W,  Earl  &  Co.  are  producing  silver  ore  which  is  shipped  to 
smelters  for  reduction.  Other  small  producers  at  the  same  place  are 
doing  this  likewise.  North  of  Cima  the  Cocopah  Copper  Company, 
workmg  the  Copper  World  mine,  is  a  large  i)roduccr,  and  ships  the 
ore  to  the  smelter  at  Needles.  Also  at  Cima  the  properties  of  the 
Death  Valley- Arcalvada  Consolidated  Mines  ConnDany  are  i)roducers 
of  silver,  and  a  concentrating  j^lant  is  being  erected  in  1908.  The 
Brooklyn  Mining  Companv,  at  Cima,  has  a  small  mill  with  con- 
centrators. The  Seal  of  Gold  Mining  Company  is  operating  the 
Supply  mine,  at  Dale,  but,  though  productive,  it  was  doing  mainly 
development  work  in  1907.  The  G-stamp  mill  is  out  of  date.  The 
O.  K.  mine,  formerly  belon^ng  to  that  comj^any,  is  now  owned  by 
H.  H.  Landwehr,  and  is  equipped  with  a  10-stamp  mill  and  a  oO-ton 
cyanide  plant.  At  Fenner  the  Bonanza  King  Development  Company 
has  a  10-stamp  mill,  with  concentrators  and  pans  and  settlers.  At 
Barnwell  (formerly  Manvel)  the  Sagamore  Mining  Company,  work- 
ing the  old  New  York  mine,  made  a  small  output,  and  completed 
early  in  1908  a  50-ton  roller  ^concentrating  mill.  Test  shipments 
were  made  from  the  iVlpha  mines  Nos.  1,  2,  and  5.  The  Ivanpah 
Mammoth  Gold  and  Copper  Company  shipped  ores  in  11)07  for  test 
only.  All  the  properties  reporting  output  irom  Needles  were  small 
ones.  Hart  district,  9  miles  east  of  Barnwell,  near  the  Nevada  line, 
will  have  some  production  in  1908.  The  Jumbo  claims  are  reported 
to  be  very  promising.  Hart  &  Hitt  are  also  active  of)erators  on  the 
Oro  No.  1  and  No.  2  claims,  adjoining  the  Jumbo  claim.  In  Calico 
district  little  or  nothing  was  done  in  1907,  but  a  small  custom  mill 
has  been  put  up.  Among  the  nonproducers  reporting,  the  Daggett 
Lead  Mining  Company  has  an  idle  oO-ton  coiict^ntrator.  The  Gara- 
vanza  Mining  and  Milling  Company  has  a  large  mill  and  concentra- 
tion plant.  The  Silver  King,  at  Cima,  will  probably  produce  in 
1908.  The  Virginia  Dale  Mining  Company's  mill  at  Diile  was  ready 
for  operation  in  April,  1908.  The  Providence  (lold  and  Copper  Com- 
pany^  of  Kelso,  has  2,000  feet  of  tunnels  and  numerous  small  shafts. 
Considerable  development  work  was  done*  in  1007.  The  Colosseum 
Mining  Company,  at  Ivanpah,  confined  itself  to  developmcMit  work 
in  1907.  In  1908  a  new  district  was  organized,  known  as  Kewanee, 
in  the  Kessler  range,  7  miles  from  Cimu  on  the  Salt  Lake  Railroad, 
and  6  miles  ^om  Ivanpah  on  the  Santa  Fe  bran(»h  line.  The  veins 
found  are  not  large,  but  the  ore  is  rejiorted  as  of  high  grade. 

SHASTA  COUNTY. 
Metallic  production  of  l^hasta  CoiinijL  Co}.,  in  1901)^1907. 


Year. 

Gol 
Quantity. 

d. 
Value. 

Sih 
Quuntity. 

•er. 
Value. 

S4:M.483 
370.211 

Quantity.        Value. 

Ptnindn. 
22.477.304  ■  S1.33S,121 
23,4o7.117       4.(V.n.4«:i 

Total. 

1906 

Fine 
ounces. 
89,626.09 
88,312.85 

$819,144 
7'Jl,997 

Finr 
ounces. 
G18,482 
500.926 

S;\.'')01.74«< 

1907 

5.  N'»;i,  091 

IncreMe    ( f)    or 
decrease  (-).... 

-1,313.24 

1                 : 
-27,147  '  -H7,556  "  -fi4,272 

4-9«0.1i:i  1     +353,362 

^261,943 
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This  table  was  compiled  from  returns  received  from  35  producing 
mines  in  Shasta  County  in  1907,  of  which  27  were  deep  mines,  23  of 
these  being  gold  and  4  coj^per  mines.  There  is  one  productive  dredge 
in  the  county  and  7  surface  placers.  Reports  were  received  from  119 
unproductive  mines,  on  a  number  of  which,  however,  development 
work  is  being  carried  on. 

From  this  table  it  appears  that  while  there  was  a  decrease  m  both 
gold  and  silver  output  for  the  year  1907,  as  compared  with  1906,  the 
increase  in  the  copper  values  more  than  offsets  this  loss,  so  that  the 
county  showed  a  total  increase  for  the  year  of  $261,943.  The  grand 
total  of  $5,853,091  is  tlie  highest  yield  ever  made  by  Shasta  County, 
with  the  exception  of  the  year  1901,  when  the  total  was  $6,737,571. 
The  total  for  the  year  shows  that  Shasta  continues  to  be  the  leading 
county  of  the  State  in  metallic  production.  It  stands  first  in  copper 
output,  first  in  silver  output,  and  eighth  in  gold  yield  in  the  rank  of 
the  counties  of  the  State. 

With  the  excei)tion  of  Amador  County,  Shasta  shows  the  largest 
ore  tonnage  in  the  State,  the  output  in  1907  having  been  342,856  tons. 
Of  this,  54,278  tons  were  siliceous  oVe  and  288,578  tons  were  copper 
ores.  The  latter  vielded  23,457,417  pounds  of  copper,  valued  at 
$4,691,483.  The  yield  of  gold  from  the  54,278  tons  of  siliceous  ore 
was  23,985.92  ounces,  valued  at  $495,833.  The  gold  yield  from  the 
copper  ores  was  13,208.02  fine  ounces,  valued  at  $273,034.  The 
siliceous  ore  yielded  in  silver  42,405  ounces,  valued  at  $28,027,  and 
from  the  copper  ores  were  obtained  518,291  tf)unces  of  silver,  valued  at 
$342,072.  More  or  less  of  both  the  gold  and  silver  credited  to  copper 
ore  in  this  county  was  actually  derived  from  the  siliceous  ore  used  as 
a  flux  in  smelting  the  copper  ore.  An  accurate  segregation  of  these 
ores  is  difficult. 

The  jiroduction  of  silver  in  the  county  was  curtailed  during  the 
year  1907,  mainly  because  of  the  shutting  down  of  the  De  La  Mar 
Smelter,  which  had  been  treating  the  copper  ores  of  the  Bully  Hill 
mines,  which  contain  more  silver  than  those  of  the  western  part  of 
the  county. 

Copper  mining  in  Shasta  County  appears  to  have  a  very  bright 
future,  and  with  the  j)resent  smelter  capacity  in  full  operation  the 
production  of  coi)per  will  reach  much  higher  figures  than  at  present. 

The  year  1907  witnessed  the  greatest  progress  that  has  so  far  been 
recorded  in  the  mining  o])erations  of  Shasta  County,  particularly  in 
the  copper  mines  on  the  Shasta  County  sulphide  ore  belt,  comprising 
the  Iron  Mountain,  the  Little  Backbone,  the  Bully  Hill,  and  the 
Afterthought  districts. 

Iron  Momtfd'ui  (//.strirt, — During  several  months  of  the  year  the 
Mountain  Copper  C()nij)any  operated  2  of  its  furnaces  at  the  Keswick 
plant  in  Shasta  County,  in  addition  to  its  smelting  jjlant  located  near 
Martinez,  in  Contra  ('ostti  County.  Late  in  the  year  the  Keswick 
smelter  was  again  shut  down.  The  electric*,  road  connecting  the 
Hornet  mine  with  the  Iron  Mountain  Ilailroad  was  completed,  and 
shipment  from  that  i)roi)erty  was  begun.  It  is  reported  that  develop- 
ments during  the  year  greatly  increased  the  known  ore  reserves  of 
this  mine. 

The  Balaklala  Consolidated  Copper  Company  devoted  its  energies 
to  getting  ready  for  large  operations  and  has  practically  completed 
at  Coram,  a  new  station  on  the  line  of  the  Southern  Pacific  Bailroad 
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about  12  miles  north  of  Reddin*^,  the  hirgest  smelting  plant  on  the 
Shasta  County  copper  belt.  The  plant,  completed  in  1908,  consists 
of  a  1^50-ton  smelter  with  roasters,  reverberatories,  and  Clark  fur- 
naces, but  no  converters.  Extensive  develoi:)nient  was  continued  at 
the  mine,  and  the  surface  installation  and  equiimient  on  the  property 
was  an  important  factor  in  the  added  equipment  in  Shasta  County 
for  the  year.  The  mine  and  smelter  have  been  connected  by  an  aerial 
tramway  capable  of  delivering  100  tons  of  ore  per  liour.  The  Shasta 
King  mine  of  the  Trinity  Copper  Company,  immediately  adjoining 
the  Balaklala,  was  connected  with  the  mine  terminal  of  the  tramway 
of  the  latter  property  with  a  view  of  shipping  its  ore  for  reduction 
to  the  Coram  smelter. 

Development  work  was  carried  on  during  the  year  at  the  Sugar 
Loaf  mities,  adjoining  the  Hornet  properties  of  the  Mountain  Copper 
Company,  and  at  the  Spread  Eagle  mines  adjoining  the  Balaklala 
group. 

Little  Backbone  district. — The  Mammoth  Copper  Mining  Com- 
pany— a  subsidiary  company  of  the  United  States  Smelting,  Refining, 
and  Mining  Company — was  the  largest  i:)rodiicer  of  copper  on  the 
Shasta  County  belt  during  the  year  1007,  and  bids  fair  to  remain  so 
for  some  time  to  come.  The  large  modern  smelting  equipment  at 
Kennett  was  increased  by  the  addition  of  2  new  furnaces,  and  a  con- 
verter plant  was  also  installed.  The  new  e(iuipment  was  so  far  ad- 
vanced by  the  end  of  the  year  1907  that  the  increase  of  production  for 
the  year  1908  will  doubtless  be  much  greater  than  in  1907.  In  addi- 
tion to  the  added  smelter  equipment  the  company  constructed  between 
4  and  5  miles  of  narrow-gage  railroad  into  the  siliceous  ore  district 
at  Old  Diggings  and  Quartz  Hill,  located  about  5  or  G  miles  north  of 
Hedding.  This  construction  j^laces  the  Mammoth  Company  in  an 
especiafly  advantageous  position  so  far  as  securing  siliceous  ore  for 
the  smelting  of  the  basic  ore  produced  by  the  Mammoth  mine  is  con- 
cerned. The  haulage  system  between  tlie  Mannnoth  mine  and  the 
smelter  was  also  materially  improved  by  the  construction  of  a 
standard-gage  railroad  up  Little  Backbone  Creek.  This  is  connected 
by  a  gravity  tram  with  an  electric  haulage  system  higher  up  the 
mountain  from  the  mine  to  the  upper  terminal  of  the  gravity  tram. 
This  system  is  to  replace  the  aerial  tram  previously  in  use.  The 
Manunoth  mine  is  developed  through  tunnels  2,700  feet  long  in  the 
aggregate.  The  capacity  of  the  smelter  is  1,000  tons  daily.  The 
low-grade  matte  is  shipped  to  the  United  States  Smelting  Comi^any's 
smelter  at  West  Jorclan,  Utah.  Considerable  ore  from  this  mine 
was  also  shipped  to  the  Peyton  Chemical  Company  on  upper  San 
Francisco  Bay. 

The  Golinsky  mines  near  Kennett  were  operated  under  an  oi:)tion 
in  1907  and  shipped  sulphide  ores  to  the  smelter  at  Garfield,  Utah. 
Considerable  development  work  was  done  on  the  Summit  mines, 
adjoining  the  Mammoth,  by  the  Stauifer  Chemical  ComiDany. 

BuUy  nUl  district. — The  Bully  Hill  Copper  Mining  and  Smelting 
Company  carried  on  very  extensive  improvements  at  Bully  Hill,  ancl 
during  tne  year  improved  the  mine  equipment  by  the  installation  of 
2  electric  hoists — one  in  the  Bully  Hill  mine  main  shaft,  and  the 
other  in  the  Rising  Star.  The  Biilly  Hill  shaft  was  enlarged  to  3 
compartments,  and  the  mine  has  been  opened  to  the  970- foot  level. 
The  Bising  Star  shaft  was  also  enlarged  to  a  3-coinpartment  shaft, 
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carried  through  to  the  surface,  and  has  attained  a  total  depth  of  800 
feet.  Large  reserves  of  ore  have  been  opened  up  on  Bimy  Hill  in 
both  of  these  shafts. 

The  smelting  equipment  at  De  La  Mar,  immediately  adjoining  the 
Bully  Hill  mine,  has  been  entirely  reconstructed  and  will  have  a 
capacity  when  the  present  plans  have  been  fully  carried  out  of  about 
800  tons  of  ore  in  24  hours.  In  addition  to  the  construction  of  a  new 
blast  furnace,  a  reverberatory  furnace  is  under  construction  for 
handling  the  fines  and  the  flue  dust,  and  fuel  oil  will  be  used  in 
operating  tliis  furnace. 

A  subsidiary  company,  the  Sacramento  Valley  and  Eastern  Hail- 
road,  had  under  way  construction  of  a  standard-gage  line  from  Pit, 
at  tlie  mouth  of  Pit  Kiver,  on  the  line  of  the  Southern  Pacific  Rail- 
road, to  I)e  La  Mar,  a  distance  of  about  17  miles.  This  Toad  was 
comj>leted  early  in  1008,  after  which  the  first  furnace  installed  was 
blown  in,  and  the  reduction  of  Bullv  Hill  ores  was  resumed  after 
about  two  years  of  inactivity.  The  fiuUy  Hill  mines  will  doubtless 
continue  a*  very  imj^ortant  factor  in  the  copper  output  of  Shasta 
County  for  many  years. 

AftcrthoH(/ht  disfr'ict, — About  7  miles  southeast  from  Bully  Hill, 
the  Afterthought  mine  of  the  Great  Western  Grold  Company  is 
located,  and  this  proi)erty  during  the  year  1907  very  materially  in- 
creased its  production  over  that  of  1006.  Development  at  depth  on 
the  vein  is  reported  to  have  demonstrated  the  existence  of  ore  fully 
300  feet  below^  the  older  workings  of  the  mine. 

A  railroad  is  projected  between  the  Great  Western  Gold  Company's 
smelter  at  Ingot,  and  the  nearest  railroad  point  at  Bella  Vista. 

Obi  DtijqhujH  and  Quartz  II III  districftf, — The  construction  of  the 
narrow-gage  railway  into  these  districts  by  the  Mammoth  Copper 
Company  has  greatly  facilitated  the  shipping  of  ore.  The  original 
Quartz  Hill  mines,  at  Buckeye,  are  being  operated  by  the  Mammoth 
Copper  Com2)any.  In  the  Old  Diggings  district  the  Evening  Star 
mine  and  the  Keid  and  Handy  group  are  important  producers. 

French  Gulch  district, — I'he  chief  mining  district  of  Shasta 
(>)unty,  in  the  vicinity  of  French  Gulch,  had  a  good  average  output 
for  the  year.  The  Gladstone  mine  was  developed  to  greater  depth 
and  assisted  materially  in  keeping  uj)  the  output  from  this  camp. 
The  mine  is  equipped  with  a  :20-stamp  mill  and  8  concentrators.  The 
Brunswick  mine,  quite  an  important  producer,  is  equipped  with  a 
10-stamp  mill  and  vanners,  and  is  under  individual  ownei-ship.  The 
Milkmaid  mine,  quite  a  large  ])r()ducer,  has  a  10-stamp  mill  with 
plate  amalgamation,  but  did  not  use  it  in  1907,  having  shipped  its 
ore  to  the  Mammoth  Copper  Company's  smelter.  The  ore  mmed  was 
from  the  Franklin  claim  of  the  Milkmaid  group.  The  Black  Tom 
Gold  Mines  Company,  working  the  Niagara  mine  in  1907,  demolished 
the  old  mill  and  in  i90<S  erected  a  10-stamp  mill  with  concentrators. 
The  Washington  mine  turned  out  considerable  bullion  during  the 
year.     Other  small  mines  in  this  district  made  some  production. 

IIarri.s(}n  Gulch  district. — In  the  Harrison  Gulch  district,  of  south- 
western Shasta, the  operators  of  the  Midas  mine  succeeded  in  recovering 
its  pay  shoot  at  considerable  depth  on  the  east  side  of  Harrison  Oul^ 
after  passing  through  an  extensive  fault.  By  the  end  of  the  year 
this  jiroperty  was  again  in  shape  to  keep  in  operation  its  full  comple- 
ment of  stamps.    The  property  is  equipped  with  a  20-stamp  mill  and 
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a  50-ton  cyanide  plant.    The  company  works  its  own  conccMitrators 
and  tailings. 

Other  avttricts, — From  the  Crown  Doop,  at  Shasta,  no  ore  was 
shipped  in  liK)7,  but  development  work  was  continued.  The  Taran- 
tula, at  Taylor,  has  a  10-stanip  mill,  and  expects  to  keep  it  running  in 
11>08.  Only  development  work  was  done  at  the  Sybil  mine  in  1907. 
The  Great  Falls,  Hope,  and  Manzanita  mines,  at  Igo,  which  have  a 
small  Tustin  mill,  will  probably  be  worked  more  vi<r()rously  in  1J)08 
than  in  1907.  The  Mad  Ox  and  Stella  mines,  at  Stella,  are  makin«r 
a  small  output.  Among  the  nonproducers,  the  Delta,  at  Bayles,  is 
under  development  and  expects  to  c(mstruct  a  tramway  and  to  ship 
ore  to  the  smelters  along  the  copper  belt.  The  Houlder,  at  Castella, 
is  also  under  development.  At  Gas  Point  there  is  a  placer  output 
obtained  by  rockers. 

SIERRA    COUNTY. 

Sierra  County  produced  in  1007  in  gold  '23,408.80  fine  ounce?,  val- 
ued at  $483,904*,  and  in  silver  8,071  ounces,  valued  at  $2,021,  a  total 
of  $486,525.  In  1900  the  output  was  10,SO;5,OS  ounces  of  gold,  valued 
at  $409,366,  and  3,759  ounces  of  silver,  valued  at  $*2,51jB,  or  a  total  of 
$411,884.  The  increase  for  the  year  1007  as  compared  with  lOOf)  is 
therefore  $74,641.  Reports  were  received  from  52  producing  mines, 
of  which  12  were  deep  gold  mines  and  40  placers.  Of  the  latter  14 
were  hydraulic,  18  drift,  and  8  surface  mines.  The  quartz  mines  ])ro- 
duced  56,625  tons  of  siliceous  ore  in  1007,  viehliug  $:^S0,()()1  in  gold 
and  $2,246  in  silver,  a  total  of  $:U)1,847.  The  hydraulic  mines  of  the 
county  yielded  $42,749  in  gold;  the  drift  mines,  $4S,r)r)l ;  and  the 
placers,  $3,003— a  total  of  $04,303.  The  total  silver  derived  from 
placers  was  valued  at  $375.  It  may  be  noted  from  these  iigures  that 
though  Sierra  is  usually  considered  particularly  a  gravel-mine 
county,  yet  the  larger  paVt  of  the  gold  ainl  silver  yiehl  is  derived 
from  quartz  properties.  The  quartz  mines  of  the  couutv  increased 
the  value  of  their  yield  in  1007  over  that  of  1  !)()(>  by  *)0.()21.  I1ie 
principal  quartz  mines  are  at  Alleghany  and  Si<»rra  City.  The  larg- 
est producer  at  Alleghany  is  the  Croesu-^  Alining  Company,  which  is 
developed  by  tunnels,  respectively,  3,803  feet,  2,r>(;r)  feet,  2,318  feet,  and 
1,661  leet  in  length.  The  treatment  plant  consists  of  a  20-stamp  mill 
(plate  amalgamation),  with  concent ratoiN.  The  n(»xt  mine  in  impor- 
tance at  this  place  is  the  Tightner,  which  has  no  treatment  plant,  but 
has  been  yielding  exceptionally  high-gi-ade  ore  in  both  1007  and  lOOS, 
particularly  in  the  latter  year.  Very  fi^w  men  are  employed  at  the 
mine.  The  pay  streak  is  small,  but  carri<»s  numerous  very  rich  pock- 
ets. A  crosscut  tunnel  to  intersect  the  Tightner  l(Mlge  at  a  depth  of 
700  feet  is  being  run.  At  Downieville  the  Alice  Mining  Company 
has  a  5-stamp  mill.  The  Alaska  mine,  ai  Pike  City,  has  a  20-stainp 
mill,  with  concentrators.  The  vertical  shaft  is  350  fet^t  deeji,  and 
there  is  a  drain  tunnel  1,800  f(M»t  long.  The  mine  was  closed  jiart  of 
the  year  while  a  power  line  was  being  constru(*ted.  The*  Alt  a  Sierra 
Mining  Company,  at  Sierra  City,  operating  the  Keystone  mine,  has  a 
10-stamp  mill,  with  plate  amalgamation  but  no  concentrators.  The 
mine  was  idle  during  part  of  the  year,  a  snowslide  having  damaged 
much  of  its  plant.  The  tunnel  on  this  mine  is  1 J  miles  hmg.  The 
Kii^  Consolidated  mine,  also  at  Sierra  City,  only  ran  one  month  in 
1907,  but  the  grade  of  ore  extracted  and  -'milled  w  as  excexHionally 
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high.  The  Sierra  Buttes  property,  at  the  same  place,  a  reopened 
mine,  has  9  tunnels  upon  it,  which  are  from  600  feet  to  2  miles  in 
len^h.  It  is  equipped  with  a  60-stamp,  plate-amalganiation  mill 
and  a  300-ton  cyanide  plant.  Of  the  60  stamps  40  are  in  one  mill 
and  20  in  another.  In  1907,  20  stamps  were  run  for  6  months,  40 
stamps  for  3  months,  and  60  stamps  for  3  months.  There  are  no 
other  producing  c^uartz  mines  in  the  county  of  especial  importance. 

Of  the  placer  mines,  the  Alleghany  Mining  Company,  at  Alleghany, 
works  its  claim  partly  by  drifting  and  partly  by  hydraulic  process. 
The  Golden  Star  at  tfiat  place  is  a  drift  mine.  Tne  Depot  Hill  mine, 
not  far  from  Camptonville,  Yuba  County,  is  the  most  productive 
hydraulic  mine  in  Sierra  County.  At  Downieville  are  a  number  of 
productive  gravel  mines,  but  they  are  all  small  producers.  Of  the 
mines  at  Forest  the  same  thing  may  be  said,  the  very  large  mines 
formerly  operated  at  that  place  having  ceased  to  lie  productive. 
Several  quartz  mines  are  being  developed  near  Forest,  ana  some  new 
drift  mines  are  being  opened.  At  Gibsonville  the  largest  producers 
are  the  Bellevue  ftlining  Company,  a  drift  mine^  and  me  North 
America  Consolidated  Gold  Mining  Company^  which  is  worked  by 
the  hydraulic  process.  Several  small  gravel  mines  at  Pike  are  being 
worked  by  whites  and  Chinese.  At  Port  Wine,  Scales,  Sierra  City, 
and  Sierraville  a  number  of  small  placers  are  worked.  The  Clipper 
Ship  drift  mine,  at  St.  Louis,  is  the  largest  producer  at  that  place. 
At  Table  Eock  are  a  few  placers  which  are  producing  small  amounts. 
The  development  of  the  rich  ore  at  Alleghany  has  turned  attention 
again  to  the  possibilities  of  quartz  mining  in  other  places,  especially 
at  Sierra  City.  Quite  a  number  of  the  old  mines  there  and  at  other 
points  are  being  reopened  by  new  interests.  The  prospects  of  the 
county  are  brighter  than  for  several  years  past. 

SISKIYOU   COUNTY. 

Siskiyou  County  in  1907  produced  19,254.07  fine  ounces  of  gold, 
valued  at  $398,017,  and  4,G02  ounces  of  silver,  valued  at  $3,087,  a 
total  of  $401,054.  It  is  not  practicable  to  make  an  exact  comparison 
with  the  yield  of  the  county  in  1906,  since  in  the  report  of  that  year 
its  figures  were  combined  with  those  of  Stanislaus  County  in  order  to 
conceal  the  output  of  the  single  quartz  mine  in  the  latter  county,  but 
there  is  a  material  decrease  apparent.  Siskiyou  has  the  largest  num- 
ber of  productive  mines  of  all  the  counties  in  the  State,  the  total 
being  143,  of  which  36  are  deep  quartz  mines.  Of  the  107  productive 
placers,  66  are  hydraulic,  4  drift,  and  37  surface  placers.  There  are 
more  hydraulic  mines  now  being  worked  in  Siskiyou  than  in  any 
other  county  in  California,  there  being  no  legal  restrictions  there  as 
to  impounding  or  otherwise  caring  for  the  debris.  There  are  no  navi- 
gable streams  in  the  county.  The  ore  mined  was  entirely  siliceous 
ore,  and  amounted  in  1907  to  15,390  tons  of  ore,  which  yielded 
$181,014  in  gold  and  $1,675  in  silver.  The  output  from  the  placers 
of  various  kinds  was  valued  at  $217,003  in  gold  and  $1,362  in  silver,  a 
total  of  $218,365.  Formerly  the  gravel  mines  of  Siskiyou  exceeded 
in  value  of  annual  output  that  of  all  other  gravel  mines  in  California, 
but  now  the  gold  yield  from  that  source  is  exceeded  in  the  counties  or 
Butte,  Yuba,  Sacramento,  Placer,  and  Trinity.  There  were  41  fewer 
mines  producing  in  Siskivou  County  than  in  1906,  and  190  mines 
reported  "no  production.'' 
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Of  the  producing  deep  mines  of  Siskiyou  County  the  Black  Bear 
is  an  old  one,  and  has  lately  been  taken  over  by  a  new  company,  which 
is  developing  it.  At  Callahan  both  the  Helena  Gold  Mining  Com- 
pany and  the  McFadden  made  comparatively  small  outputs  m  1907. 
At  Cecilville  the  Advance  Gold  Mining  Company  has  a  5-stamp  mill 
and  concentrator.  At  Etna  Mills  the  Highland  has  a  small  mill  and 
concentrator;  there  was  only  a  small  output,  as  time  was  mainly  occu- 
pied in  driving  tunnel  No.  3.  The  Taylor  Lake,  with  a  small  mill, 
and  the  Homestake  Mining  Company,  at  Etna  Mills,  both  made  a 
small  output,  as  did  the  Czarina  Mining  Company,  which  has  a 
5-stamp,  plate-amalgamating  mill  and  concentrators.  The  Dcnure 
and  Burton,  at  Fort  Jones,  with  a  2-stami)  mill,  made  an  important 
output.  The  Golden  Ea^le  Mining  Company  has  a  3-stamp  mill,  and 
the  Patterson  Creek  Mining  Company  a  10-stamp  mill,  both  at  Fort 
Jones.  The  Squaw  Creek  Minmg  Company  (Dewey  mine),  at 
Gazelle,  made  some  shipments  early  in  1907  and  then  closed  down. 
The  only  productive  quartz  mine  at  Gilta  was  the  Consolidated  Gold 
Run.  The  Morrison-Carlock  Mining  Company,  at  Greenview,  a 
large  producer,  has  a  10-stamp  mill.  At  Hawkinsville  the  Elk  Creek 
Mining  Company  and  the  Aggie  are  producing,  the  latter  shipping 
sorted  ore  to  the  smelter.  At  Henley  the  Indian  Girl  and  the  Arnett 
are  worked.  The  China  Gulch  and  Moon  &  Lowe  are  two  producei's 
at  Hombrook.  There  is  only  one  quartz  mine  reported  from  Nol- 
ton — ^the  Iron  Stain  mine.  The  few  mines  at  Eollin  made  a  small 
output.  The  Holman  Toskett  Mines  Company,  at  Sawyers  Bar,  is 
developing  the  Jumbo  mine.  The  mill  has  20-stamps,*  with  plate 
amalgamation.  At  the  same  place  other  quartz  producers  are  the 
Blue  Light  and  Hoodo,  the  Oregonian  group,  and  the  Gold  Hill 
mines.  At  Scott  Bar  the  Wedge  mine  is  being  operated  in  a  small 
way.  ^  The  Schroder  mine,  at  Yreka,  will  probably  operate  on  a  larger 
scale  in  1908.  The  Mono  Mining  Company  is  working  the  Punch 
Creek  mine,  and  has  a  5-stamp  mill,  with  concentrators  and  a  cyanide 
plant.    This  is  the  most  productive  quartz  mine  in  the  county. 

Of  the  placer  mines  in  Siskiyou  County,  though  they  are  numerous, 
there  are  none  which  are  exceptionally  large  producers.     Indeed,  the 

Eroperty  of  the  Quartz  Valley  Mining  Company,  at  Greenview,  a 
ydraufic  mine,  is  the  only  gravel  mine  in  Siskiyou  County  which 
yielded  over  $10,000  in  1907.  Near  Black  Bear  are  a  few  white  and 
Chinese  placer  miners.  At  Callahan  are  the  Johnson,  Xogley, 
Welker,  and  Walker  &  Fippen  mines.  At  the  latter  decomposed 
quartz  is  being  worked  by  tne  hydraulic  process.  The  productive 
mines  at  Cecilville  are  the  Burgess,  Banner  Mining  Company,  Mal- 
heur Creek  drift,  Morning  Star,  Orton  Gulch,  Salmon  River  Hy- 
draulic and  Ditch  Company,  and  Excelsior.  At  Forks  of  Salmon  the 
mines  are  all  hydraulic  and  are  important  producers.  These  are  the 
Bloomer,  Crapo,  Horn  Bar,  Knudson,  the  claims  of  the  Xordheimer 
Mining  Company,  Picayune,  and  Sauerkraut.  Near  Fort  Jones  the 
gravel  mines  are  small  ones.  The  Parrott  hydraulic  mine  is  the  only 
producer  at  Gazelle.  At  Greenview  are  the  Chase  and  the  mines  of 
the  Quartz  Valley  Mining  Company.  The  Happy  Home,  Knntz 
Flat,  Milne,  and  Slough  mines  are  hieing  worked  at  Hamburg.  At 
Happy  Camp  the  producer  are  the  Busse,  Carter,  China  Crook, 
Classic  Hill,  Maddox  &  Lewis,  Nolan  Bar,  Pennsylvania,  Toothache 
Hill,  and  a  number  of  mines  operated  by  Chinese.    There  are  no 
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large  producers  at  Hawkinsville,  those  operated  being  the  Big  Joe, 
Leal,  the  mines  of  the  Miller  Placer  JVlining  CJompany,  the  Long 
Gulch,  Post,  Rabbit,  Sylvester  &  Greenwood,  Sogers,  Soares  &  Com- 
pany, Rocky  Gulch,  the  mines  of  the  Spangler  Mining  Compan^y,  and 
the  Thomas  and  Last  Chance  mines.  The  producing  ^avel  mines  at 
Sawyers  Bar  arc  the  Phios,  Hamlin,  Klein,  Mohr,  Sciaroni,  Tonkin, 
Skilien,  and  Wilson,  with  a  few  others,  and  with  numerous  mines 
operated  by  Chinese.  The  Gearhart,  Horse  Creek,  Lange,  Pine 
Grove,  and  Siskiyou  and  Klondike  mines  are  being  operatedproduc- 
tively  at  Oak  Bar.  At  Scott  Bar  are  the  Andrews,  Enterprise, 
Jacob,  Rocky  Point,  Poorman's  Bar,  and  AMiiting  Hill  mines,  as 
well  as  a  number  of  Chinese  claims.  The  Mississippi  mine  and  the 
mines  of  the  Pacific  Mines  Company  are  operating  at  Seiad.  At 
Somes  Bar  are  the  Hayward  and  Runnels  Creek,  Oak  Flat,  and  Ten 
Eyck  mines.  The  mines  at  Walker  are  the  Blarney  &  Crary  and 
Jensen  mines.  At  Yreka  are  some  important  producers,  notably  the 
Arvilla,  Simas,  and  Sunshine,  all  hydraulic  claims.  There  are  num- 
bers of  Portuguese  and  Chinese  miners  in  that  vicinity. 

TRINITY   COUNTY. 

In  1907  Trinity  County  produced  25,895.91  ounces  of  gold,  valued 
at  $535,316,  and  3,035  ounces  of  silver,  valued  at  $2,399,  a  total  of 
$537,715.  This  is  $20,110  less  than  the  yield  of  the  county  in  1906. 
There  were  19  quartz  mines  producinnj  in  the  county  in  1907,  and 
their  output  was  25,148  tons  of  ore,  which  yielded  $180,120  in  gold 
and  $839  in  silver.  Fifty-two  placers  produced  in  1907,  of  which  37 
wore  hydraulic,  3  drift,  and  12  surface.  Their  combined  yield  was 
$355,19V)  in  ^old  and  $1,500  in  silver.  Trinity  is  the  leading 
hydranlic-mining  county  of  the  State  in  point  of  annual  output, 
its  37  mines  of  this  character  having  yielded  in  1007  $335,322  in  gold. 
[Siskiyou  County  had  00  hydraulic  mines  but  there  are  no  very  large 
operations,  their  combined  yield  in  1007  having  been  $181,458  m 
gold.]  The  largest  hydrauJic  mine  in  the  State  is  that  of  the  La 
(irangc  Mining  Conq^any,  near  Weaverville,  which  produced  in  1907 
about  half  the  entire  output  from  tliis  class  of  mines  in  Trinity 
County.  The  water  is  delivered  to  the  banks  through  the  giants  at 
this  mine  under  a  480-foot  head.  To  secure  the  large  amount  of 
water  needed  to  hydraulic  on  a  large  scale,  the  ditch,  flume,  tunnel, 
and  pipe  line  extend  from  Oregon  Mountain  to  Stewarts  Fork,  a 
distance  of  20  miles.  One  of  the  tunnels  on  this  line  of  ditch  is 
8.040  feet  long,  and  one  of  the  flumes  0]  miles  long.  The  inverted 
si])hon  pipe  crossing  Stewarts  Fork  has  a  depression  of  1,100  feet 
at  its  lowest  point. 

The  total  tonnage  of  the  comity,  all  from  siliceous  ore,  was  25,148, 
which  is  an  increase  of  15,887  tons  over  the  tonnage  in  1906.  The 
silver  yield  from  this  source  fell  otf  somewhat,  but  the  gold  yield 
increased  $32,050.  The  most  productive  quartz  mine  in  tlie  county 
is  that  of  the  Bonanza  King  Mining  Company,  at  Trinitv  Center. 
The  40-stamp  mill  of  this  mine  was  not  completed  until  May,  1907, 
and  was  closed,  as  was  the  mine,  during  the  winter  months.  The 
ore  yields  values  of  from  Si  to  S5  ])er  ton.  The  Bear  Tooth  quartz 
mine  is  at  Burnt  Ranch,  and  the  (lolden  Jubilee  Mining  Company 
and  the  Oro  Grande  arc  at  Carrvillc.    There  are  small  quartz  prop- 
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erties  at  both  Coleridge  and  Coffee.  The  Brown  Bear  Mining  Coni- 
[)any,  at  Deadwood,  is  a  hirge  ])roducer  and  bids  fair  to  be  still  larger, 
as  important  discoveries  were  reported  in  the  China  tunnel  since  the 
close  of  1907.  The  company  works  on  its  own  account  and  also  has 
several  lessees  on  the  proj^erty.  There  is  a  10-stamp  plate-amalga- 
mation mill,  with  concentrators.  The  (ioodyear  &  Richards  mine  at 
the  same  place  has  a  S-stani])  mill.  The  (Jlobe  is  the  only  i)roducer  of 
note  at  Dedrick  and  much  development  work  was  accomplished  dur- 
ing the  year,  so  that  a  large  yield  is  hoped  for  in  1908.  There  is  a 
5-stamp"mill  on  the  property,  without  c(mcentrators.  The  Bobs 
Farm  Mining  Company  is  working  the  Mountain  Boomer  mine,  at 
Denny,  and  has  a  3-stamp  niill  and  a  Huntington  mill,  with  concen- 
trators. At  Dorleska  the  Dorleska  Mining  Comi)any  leased  a  portion 
of  the  property  in  1907.  This  mine  is  developed  by  a  shaft  850  feet 
deep  and  a  1,300-foot  tunnel.  The  plant  consists  of  a  10-stamp  mill 
and  a  Huntington  mill,  with  concentrators.  The  (lold  Bug  and 
Klondike  group  and  the  May  group  are  also  at  Dorleska,  and  con- 
siderable development  work  \vas  done  on  them  in  1907.  There  is  a 
5-stamp  mill  on  the  i)roperty.  The  Bullychoo])  (lold  Mining  Com- 
pany, m  Indian  Creek  district,  on  the  border  of  Shasta  County,  is  a 
fully  develoned  mine  having  long  drifts  on  all  the  levels  down  to  700 
feet  in  deptn.  There  is  a  80-stamp  plate-amalgamation  mill,  with- 
out concentrators.  The  Texas  Jack  and  tlie  White  Cloud  quartz 
mines  are  both  at  Douglas  City,  and  the  Five  Pines  and  the  Suri^rise 
properties  are  at  Trinity  Center. 

The  gravel  mines  of  the  county  are  worked  at  many  places,  not 
being  ccmfined  to  any  one  locality.  At  Big  Bar  the  Antonc  Point  and 
Sandy  Bar  mines  are  small  operations.  At  Burnt  Ranch  the  Upton 
hydraulic  is  the  largest  mine,  from  which,  in  addition  to  the  gold, 
4*ounces  of  platinum  were  obtained  during  the  vear.  At  Carrville, 
Coffee,  Coleridge,  Dedrick,  and  Denny,  a  number  of  small  gravel 
mines  are  operated  by  both  whites  and  Cliinese.  The  Indian  Creek 
hydraulic  mine  at  Douglas  City  is  an  imi)ortant  producer,  as  is  the 
S'teiner's  Flat.  The  Union  Hill  hydraulic,  at  the  same  place,  a  pro- 
ducer, is  being  opened  up.  The  Big  Creek  Mining  Company,  at 
Hayfork,  extracted  5  ounces  of  platinum  with  its  gold.  The  Bayles, 
Kinff,  and  Williamson  mines  are  at  Hehuia.  The  largest  producer 
at  Junction  City  is  the  Chapman  &  Fisher  hydraulic,  and  the  Post 
hj'draulic,  at  the  same  place,  is  also  an  important  producer.  Among 
others  near  these  are  the  Cumming,  Dolly  Varden,  Dannenbrink, 
Franklin  &  Haas,  Gold  Dollar,  and  I^ast  Chance  mines,  and  those  of 
the  Valdor  Gold  Mining  Company.  The  Jacob  mine,  owned  by  John 
Jacob,  obtained  180  crude  ounces  of  platinum  in  its  workings  while 
hydraulicking.  The  Eastman  (iulch  hydraulic  at  Lewiston,  operated 
by  Chinese,  is  an  impoi'tant  ])roducer.  The  Minersville  hydraulic 
mine  (Beaudry),  at  Alinersville,  is  one  of  the  large  ])roducers  of  the 
county,  and  others  at  that  point  are  the  Butler  Mining  Company 
(Unity)  and  the  Cement  and  Mule  Creek  claims.  At  Trinity  Center 
the  Sykes  Mining  Company  and  the  Snow  Gulch,  both  hydraulic 
mines,  are  the  leading  producers.  Around  Weaverville,  aside  from 
the  La  Grange  Mining  Comi)any  already  in<Mitioned,  the  Hupp  gi'oup 
are  large  producers,  and  yield  is  also  derived  fi'om  the  Ellerbrook, 
Luckv  Strike, Meckel  Brothers,  Potillo,  and  many  small  mines  worked 
by  whites  and  Chinese. 
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TUOLUMNE  COUNTY. 
Metallic  production  of  Tuolumne  County,  Cal„  in  1906  and  1907. 


Year. 

Gold. 

Sliver. 

Lead. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Pine  ounces. 
60,294.28 
39,082.68 

$1,039,676 
806,876 

Fine  ounces. 
12,661 
9,778 

•8,476 
6,458 

Pounds. 

91,<>I8,»1 
818,647 

1907.!!!!!!!!!!! 

6,000 

9818 

Increase  (+)  or 
decrease  (-) .. 

-11,201.66 

-232,799 

-2,878 

-2,028 

+6,000 

+8W 

-284,601 

The  falling  off  in  output  for  1907,  as  shown  in  this  table,  is  in  both 
gold  and  silver,  and  is  due  to  the  smaller  tonnage  worked  in  1907  as 
compared  with  that  of  1906.  The  number  of  tons  of  siliceous  ore 
treated  in  1907  was  194,209,  as  compared  with  278,618  tons  in  1906,  a 
decrease  of  84,409  tons.  There  were  40  properties  which  sent  in  re- 
turns from  Tuolumne  County  in  1907,  or  which  85  were  deep,  mines 
and  5  were  placers,  2  of  the  latter  of  which  were  drift  mines,  2 
sluicing  mines,  and  1  a  hvdraulic  mine.  These  5  placers  yielded  only 
$2,583  m  gold  and  $13  m  silver.  The  194,209  tons  of  siliceous  ore 
yielded  38,907.67  ounces  of  gold,  valued  at  $804,298,  and  9,758  ounces 
of  silver,  valued  at  $6,440,  a  total  of  $810,733.  The  average  recovered 
value  in  gold  and  silver  of  the  ore  treated  was  therefore  $4.17  per 
ton.  Tuolumne  is  one  of  the  Mother  Lode  counties  of  the  State  where 
the  veins  are  quite  wide  and  the  ^ade  of  the  ores  low  as  compared, 
for  instance,  with  such  as  are  mined  in  Nevada  County  with  com- 
paratively narrow  veins.  Some  of  the  pocket  mines  in  Tuolumne 
County,  notably  those  near  Sonora  and  Tuttletown,  yield  "  pockets  " 
of  phenomenally  rich  ore,  but  such  ore  is  not  continuous  in  its 
values  as  is  that  from  the  wide  veins  of  the  Mother  Lode  on  the  main 
belt  and  the  east  belt,  from  which  most  of  the  gold  of  the  county  is 
annually  derived. 

Considering  the  productive  quartz  mines  of  the  county  in  1907 
in  accordance  with  their  location  by  post-oflSce,  the  first  is  the  mine 
of  the  Big  Casino  Mining  Company,  of  Big  Oak  Flat,  which  is  de- 
ve]oi)ed  by  a  400-foot  incline  shaft.  The  reduction  works  consist  of 
a  20-stamp  mill  with  plate  amalgamation  and  concentrators.  The 
Longfellow  Consolidated  Gold  Mining  Company,  at  the  same  place, 
made  a  comparatively  small  production  in  1907  because  of  delays  in 
building,  during  which  more  stamps  were  added  to  the  mill  and  both 
mine  and  mill  were  converted  to  electrical  equipment.  The  Non- 
pareil Gold  Syndicate  (Limited),  at  Big  Oak  Flat,  did  not  begin 
operations  until  the  end  of  1907,  and  but  little  ore  was  produced. 
The  mine  is  equipped  with  a  10-stamp  plate-amalgamation  mill  and 
concentrators.  The  Ophir,  a  pocket  mine  developed  by  tunnels  and 
a  small  shaft,  found  no  pockets  of  much  value  in  1907.  The  Shibo, 
at  Blaiichard,  has  a  small  mill  with  concentrators.  At  Tuolumne 
(formerly  Carters  P.  O.)  the  Duffield  mine  is  being  developed  pre- 
paratory to  putting  up  a  mill  in  1908.  The  Spring  Gulch  mine  has 
a  625-foot  sbaft  and  a  4-stamp  mill.  Most  of  tne  work  in  1907 
was  of  a  development  character.  The  Mohican  Mining  Company, 
which  has  a  vertical  shaft  500  feet  deep  to  the  main  working  tunnel 
and  about  2,500  feet  of  tunnels,  was  only  in  operation  three  and  one- 
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half  months  in  1907.  There  is  a  5-stamp  plate-amalgamation  mill 
on  the  property.  The  Eaele-Shawmut  Minmg  Company,  at  Shaw- 
mut,  operates  one  of  the  largest  mines  in  the  county,  which  is  de- 
velopea  with  a  1,850-foot  incline  shaft  and  a  winze  600  feet  deep. 
The  plant  consists  of  a  lOO-stanip  mill,  With  plate  amalgamation 
and  concentration.  There  is  also  a  25-ton  chlorination  plant,  so  that 
the  ore,  sulphurets,  etc.,  are  all  treated  at  the  mine.  Some  very  rich 
developments  have  been  reported  on  the  400  level  of  the  mine  since 
the  close  of  1907.  No  large  producers  are  working  at  Columbia. 
The  property  of  the  Confidence  Mines  Company,  at  Confidence,  is 
developed  by  a  shaft  810  feet  deep  on  the  incline.  The  mill  has  20 
stamps,  with  7  belt  concentrators.  The  Ellen  Winton  Mining  Com- 
pany, at  Groveland,  has  a  tunnel  400  feet  long  and  a  150- foot  vertical 
shait.  The  mill  has  5  stamps,  with  plate  amalgamation  and  con- 
centrators. The  Harvard  mines,  at  Jamestown,  have  a  60-stamp  mill, 
but  were  operated  for  only  thirtv  days  in  1907.  The  mine  is  de- 
veloped by  2  shafts,  900  and  700  reet  deep,  respectively. 

The  persistent  refusal  of  information  by  an  owner  of  important 
mines  throws  doubt  on  the  exact  rank  of  the  county  as  given  in  the 
bullion  tables. 

At  Sonora  the  quartz  mines  are  mainly  pocket  mines  in  small,  rich 
veins,  the  most  noted  of  which  is  the  O'llara  mine,  which  made  a 
small  yield  in  1907,  but  since  the  close  of  the  year  is  reported  to  have 
produced  very  largely  and  has  attracted  great  attention.  The  ore 
IS  pounded  up  in  hand  mortars,  there  being  no  mill  at  the  mine.  On 
this  property  there  is  a  shaft  600  feet  deep.  At  Soulsbyville  the 
Bagmid-Chase  Mining  Company  has,  since  June,  1907,  been  pro- 
ducing bullion  from  the  old  Soulsby  mine,  which  has  been  operated 
intermittently  since  1860.  There  are  2  vertical  shafts  800  feet  deep 
and  1  incline  shaft  800  feet  deep.  On  the  i)roperty  is  a  15-stamp 
mill,  with  plate  amalgamation  and  concentrators,  and  also  a  slime 
plant.  The  Jumper  Gold  Syndicate  of  California  (Limited),  of 
Stent,  has  on  its  mine  an  incline  shaft  1,400  feet  deep  and  a  winze 
450  feet  below  that.  There  is  an  80-stamp  mill  with  plate  amalgama- 
tion and  concentrators  on  the  property.  At  Tuttlctown  there  are 
numerous  small  mines  which  made  no  considerable  output  in  1907. 

Of  the  nonproducing  quartz  mines,  of  which  there  are  many  in 
the  county,  the  Dreisam,  at  Carters,  after  being  closed  down  for 
live  years,  has  been  unwatered,  and  good  ore  was  reported  to  be  found 
in  1908.  The  Goldwin  Mining  Company,  of  the  same  piece,  has  ceased 
operating  and  the  mill  has  been  removed  from  the  ground.  The 
United  Mines  Corj^oration,  owning  the  Lady  Washington,  Grizzly, 
New  Albany,  Eureka,  and  Dead  Horse,  all  former  producers,  did 
nothing  in  1907,  but  the  mill  was  started  again  in  June,  1908.  The 
Standard  Gold  Mining  Company  developed  the  Hardtack  mine  dur- 
ing 1907,  but  made  no  yield.  The  New  Era,  with  its  10-stamp  mill, 
was  unproductive,  but  development  work  continued.  The  Gold  Cra- 
ter Mines  Company,  at  Columbia,  has  erected  a  new  mill,  but  there 
was  no  output  for  the  year.  The  Mustang-Fair  Oaks  mine,  at  Confi- 
dence, with  a  5-stamp  mill,  has  been  taken  over  by  new  parties,  who 
are  developing  it. 


232  MINERAL  RESOURCES. 

At  the  Cosmopolite  mine,  Groveland,  active  milling  operations 
commenced  in  February,  1908.  The  Clio,  at  Jacksonville,  was  under 
development  during  tlie  year.  Development  was  carriea  on  at  the 
Little  Bonanza,  the  Sonora,  and  the  Old  Austrian  and  the  Stonewall 
mines.  The  Black  Oak  mine,  at  Soulsbyville,  has  been  unwatered 
and  retimbered  prei)aratory  to  extensive  operations  in  1908.  The 
Floyd  Mining. Company,  at  Tuolumne,  installed  a  mill  in  the  fall  of 
1907,  but  it  was  only  run  a  short  time.  The  Eawhide  mine  made  no 
production,  but  was  started  up  again  in  1908.  Quite  a  number  of 
idle  mines,  held  by  assessment  work,  have  not  been  named  in  this 
brief  review. 

YUBA  COUNTT. 

Yuba  County  in  1907  produced  85,467.51  fine  ounces  of  gold,  valued 
at  $1,700,770,  and  9,374  ounces  of  silver,  valued  at  $6,187,  a  total  of 
$1,772,957.  In  gold  production  the  county  made  by  far  the  largest 
increase  in  the  State,  namely  $494,952,  and  this  is  entirely  due  to  the 
dredging  operations  near  Marysville,  where  several  large  new 
machines  were  put  in  operation  during  the  year.  Of  the  counties 
showing  an  increase  of  gold  yield,  the  aggregate  value  was  $766,347, 
and  to  this  increase  Yuba  contributed  ^94,952.  The  placers  of  the 
county  yielded  $1,740,972  in  gold,  and  the  deep  mines  yielded  $19,798 
from  4,007  tons  of  ore.  The  placers  yielded  silver  valued  at  $6,107. 
and  the  deej)  mines  only  $80,  out  of  the  total  value  of  silver  yield  oi 
$6,187.  There  were  0  deep  mines  operated  and  43  placers;  of  these 
latter,  2  were  hydraulic,  13  were  dredges,  1  was  a  dnft  mine,  and  27 
were  surface  or  sulicing  mines.  By  far  the  largest  part  of  the  output 
came  from  dredging  operations. 

It  was  only  in  1904  that  dredging  operations  were  inaugurated 
on  the  Yuba  Kiver,  near  Marysville,  in  this  county,  when  the  gold 
yield  for  the  year  was  $74,2(*)3,  as  compared  with  $1,688,032  in  1907. 
In  1904,  however,  there  were  2  dredges  operating  only  a  part  of  the 
year,  while  in  1907  there  were  12  machines  at  work  in  this  field,  most 
of  tliem  for  the  entiie  year.  The  Marysville  dredging  field  is  quite 
extensive  and  bids  fair  to  outlast  the  other  dredging  fields  of  the 
State.  The  conditions  are  very  favorable  for  dredging  operations, 
the  gravel  being  deop  and  carrying  very  even  averages.  Two  com- 
])ani('s  are  operating  at  present  in  this  field,  one  with  2  dredges  and 
the  other  with  10  dredges,  and  still  other  machines  are  to  be  built. 
At  Wheathmd,  in  the  same  county,  another  dredge  operated  in  1907 
was  productive.  Among  other  oi)erations  near  Marysville  the  Archi- 
medes (xold  Dredging  Conij)any  worked  its  ground  by  sluicing  for 
part  of  th(»  year,  and  the  ^larvsville  Tunnel  and  Quartz  Mming 
Company  also  worked  Yuba  River  gravel  by  sluicing  and  rockering. 
The  Sunset  Placer  was  Avoiked  pi'ochK'tively  in  the  same  manner, 
and  tluM'e  are  numbers  of  Chinese  working  in  the  same  locality  as 
well  as  elsewhere  in  the  county.  Some  small  placers  were  worked  at 
Brownsville,  Browns  Valley,  Compt(mville,  Dobbins,  and  Pike.  At 
Smartsville  the  small  Chinese  placer  mines  were  active.  The  old 
Paddy  Canij)lx'll  min(»  at  this  place  is  l)eing  reopened  by  the  Tarr 
Mining  Company  in  IDOs.  and  the  long  ditch  is  being  cleaned  out  and 
repaired.    At  Strawberry  Valley  little  mining  is  being  done.    The 
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Bear  River  Mining  Company,  a  subsidiary  of  the  Oroville  Dredging 
(Limited),  is  working  a  dredge  near  Wheatland,  and  there  are  several 
placers  near  Woodleaf  which  are  producing. 

As  to  quartz  mining,  the  Dannenni'oge  and  Pennsylvania  Company, 
at  Browns  Valley,  has  a  lO-stani])  mill,  with  i)late  amalgamation  and 
concentrators.  The  mine  is  lieing  prospected  and  is  productive.  At 
Dobbins  the  Eagle,  Good  Title,  Red  Cross,  and  Hillside  mines  yielded 
production.  In  1908  considerable  activity  was  begun  in  quartz  min- 
ing in  this  county,  brought  about  mainlv  by  the  discovery  of  very 
high  grade  ore  in  a  new  mine  called  the  Solano  Wonder,  at  Browns- 
ville. The  same  conditions  occur  in  the  county  northeast  of  Marys- 
ville,  and  the  miners  expect  to  strike  veins  which  were  the  source  of 
the  gold  at  Smartsville  and  other  formerly  productive  localities. 
Recent  operations  have  thus  brought  Yuba  County  prominently  to 
the  front  again  as  a  gold-producmg  region,  after  many  years  of 
obscurity,  the  result  of  the  closing  down  of  the  productive  hydraulic 
mines.  In  this  connection  it  may  be  noted  that  the  Brandy  City  and 
Scales  diggings  are  working  in  1008  a  large  force  of  men,  preparing 
for  operations  again.  The  mines  have  been  closed  down  since 
hydraulic  mining  w^as  stopped. 

OTHER   COUNTIES. 

Alpine  County. — In  this  county  are  the  IG-stamp  mill  of  the  Alpine 
Mining  Company  and  the  20-s"tamp  mill  of  the  Xevada-IIercules 
Mining  Company,  both  near  Loope,  but  no  reports  were  received 
from  any  productive  mines  in  1007. 

Colusa  County. — From  this  county  there  was  a  small  yield,  valued 
at  $742,  from  one  jjroperty. 

Del  Norte  County. — In  this  county  2  hydraulic  and  4  surface  plac- 
ers were  worked  pro<luctively  in  1007,  and  yielded  5?878  in  gold  and 
$3  in  silver,  a  total  of  $88l/which  is  $5,008  less  than  was  i)roduced 
in  the  county  in  1900.  The  few  mines  are  at  Crescent  City  and 
Monumental. 

Fresno  County. — ^This  county  produced  gold  valued  at  $2,101  in 
1907  and  silver  valued  at  $20,  a  total  of  $2,427.  Tn  1000  this  county 
produced  $8,493  in  gold,  $83  in  silver,  and  440.000  pounds  of  copper 
worth  $84,920,  a  totd  of  $93,400.  The  falling  oil  in  value  of  yield  for 
the  county  from  1900  was  therefore  $01.0()0.  No  i'(»tui'ns  were  re- 
ceived from  producing  copper  mines  in  Fresno  in  1007.  The  few 
producing  mines  of  1907  were  at  Toll  House,  Auberry,  and  Pollasky. 

Los  Angeles^  Orange^  and  Ventura  (n)infa'^. — These  three  counties 
in  1907  produced  $ll',2i4  in  gold,  $ll,Or)0  in  silver,  and  14,000  pounds 
of  lead  worth  $742,  a  total  value  of  $23,022.  There  was  only  I  i)r()- 
ducer  in  Orange  County  and  1  in  Ventura  County.  Tn  T^os  Ang(4es 
there  were  3  productive  mines — at  Acton,  Shoemaker,  and  Cajon. 
All  the  producers  in  the  three  counties  were  lode  miners.  The  T^ow- 
ell  and  California  Mining  Company,  at  Acton,  has  a  10-stam]^  mill, 
and  the  Native  Son,  at  Cajon,  has  a  3-stamj)  mill. 

Madera  Co^inty. — In  Madera  County  8  gold  cpiartz  mine-,  1  copper 
mine,  and  2  surface  placer  mim^s  were  productive  in  1007.  The  total 
output  was  $13,303  in  gold,  $r)0()  in  silver,  and  2*^,0()4  pounds  of  cop- 
per, valued  at  $4,793,  a  total  value  of  $I8,()02.     The  total  value  of  the 
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product  in  1906  was  $22,898;  hence  the  falling  off  in  value  of  yield 
for  1907  was  $4,296.  The  productive  mines  were  at  Daulton,  Coarse 
Gold,  and  O'Neals.  There  w^ere  1,790  tons  of  ore  worked  in  the 
county  in  1907.  This  was  from  the  California  and  Nevada  Company 
at  Daulton;  the  Texas  Flat  and  Consolidated  Fair,  at  Coarse  Gold; 
and  the  Misfortune,  Eliza  Jane,  Hanover,  and  Mud  Springs  mines,  at 
O'Neals. 

Merced  County. — In  this  county  only  2  mines  yielded  production  in 
1907,  and  their  combined  output  was  $832.  Liate  in  1908  a  new 
dredger  was  started  at  work  in  the  Merced  River  near  Snelling,  the 
first  operation  of  the  kind  in  that  region. 

Monterey  County, — ^There  were  worked  in  this  county  3  deep  mines 
in  1907  and  1  placer,  all  at  Jolon.  The  total  output  of  these  mines 
was  valued  at  $1,085. 

Riverside  County, — The  production  of  this  county  in  1907  was 
$3,830  in  gold  and  $20  in  silver,  a  total  of  $3,862,  which  was  $811  less 
than  1900.  There  were  4  deep  mines  operated  and  2  duicing  mines. 
The  deep  mines  are  at  Indio,  Paloverde,  and  Ferris.  There  were  only 
178  tons  of  ore  worked. 

San  Diego  Comity, — This  county  produced  $7,455  in  gold  and  $35 
in  silver  in  1907,  a  total  of  $7,490.  There  was  1  producing  surface 
mine — a  dry  washer — and  0  quartz  mines,  the  latter  jrielding  374 
tons  of  ore  during  the  year.  These  productive  quartz  mines  were  at 
Julian,  and  comprised  the  El  Eanchito,  Ready  Relief,  O.  K.,  Evans, 
Eagle,  and  Gilson  mines.  There  are  many  idle  mines  in  the  county. 
The  Nobles  Gold  Mines,  Limited,  at  Descanso,  has  a  5-stamp  mill 
and  a  roller  mill,  but  only  assessment  work  was  done  during  the  year, 
though  the  mine  is  well  developed.  The  old  Stonewall  mine  at 
Cuyamaca,  once  a  large  producer,  has  been  idle  for  three  years.  At 
Escondido  the  Cleveland-Pittsburg  Mining  Company  has  a  small 
mill  with  concentrators,  all  new,  and  began  active  operations  in 
July,  1908.  The  Encinitas  Copper  Mining  Company,  at  Encinitas, 
did  nothing  during  the  year.  The  Julian  and  Banner  district  mines 
made  only  small  outputs.  A  new  district  called  Dulzura  was  discov- 
ered in  1907,  but  no  yield  has  been  made,  as  there  are  no  mills.  In 
that  part  of  San  Diego  County  which  has  lately  been  segregated  as 
Imperial  County  the  Paymaster  Mining  Company  (Cargo  Mucha- 
cho)  was  idle,  as  was  the  American  Boy,  at  Ogilby.  The  Golden 
Cross  mine,  with  its  milling  plant  of  140  stamps  and  its  extensive 
development,  yielded  nothing  and  has  done  nothing  since  the  tailings 
were  cyanided  in  1905.  The  California  King  mme,  owned  by  the 
Picaclio  Basin  Mining  Company,  was  under  development  only. 

San  Luis  Ohinpo  County, — 'Hie  total  output  of  this  county  was 
valued  at  $3ir),  from  a  few  placer  mines  at  La  Panza. 

Stanidaufs  County, — In  this  county  only  1  deep  mine  was  operated 
productively  in  1007,  and  1  placer  mine,  with  a  yield  of  $3^64  in  gold 
and  $28  in  silver,  a  total  of  $:3.392. 

Lasaen  and  Modoc  counties. — Neither  of  these  counties  made  any 
yield  in  1907,  thoufjh  Lassen  did  in  1900.  Its  single  quartz  mine,  at 
Hayden  Hill,  was  closed  during  1907.  A  new  mining  company,  with 
a  10-stamp  mill,  began  operations  in  the  county  in  1908.  In  Modoc 
County  the  Hoag  district  mines,  at  Fort  Bidwell,  are  being  devel- 
oped, and  a  custom  mill  has  been  erected,  but  there  has  as  yet  been 
no  vield. 
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COIiORADO. 

By  Chesteb  Nabamobe. 
PRODUCTION. 

^  The  total  value  of  the  gold,  silver,  copper,  lead,  and  zinc  produc- 
tion of  the  mines  of  Colorado  for  the  calendar  year  1907,  as  reported 
to  the  Geological  Survey,  amounted  to  $37,423,838,  or  approximately 
$6^15,000  less  than  1906.  There  were  decreased  quantities  of  gold, 
silver,  lead,  and  zinc  mined  in  1907,  but  an  increased  quantity  of 
copper. 

Tne  gold  output  decreased  from  1,122,814.18  fine  ounces,  valued 
at  $23,210,629,  in  1906,  to  1,007,467.14  fine  ounces,  valued  at 
$20,826,194,  in  1907,  a  falling  off  in  value  of  $2,384,435.  The  placer 
mines  produced  4,877.65  fine  ounces  of  gold,  valued  at  $100,830,  and 
1,906  mie  ounces  of  silver,  valued  at  $1,258. 

The  silver  product  of  Colorado  amounted  to  11,229,776  fine  ounces, 
valued  at  $7,411,652,  a  decrease  in  quantity  of  nearly  1,000,000  fine 
ounces  as  compared  with  the  output  of  1906. 

The  combined  value  of  the  precious  metals  decreased  $3,158,059 
in  1907  and  totaled  $28,237,846.  Production  was  reported  from  29 
counties  and  by  642  mines,  of  which  591  were  deep  mines  and  51  were 
placers,  as  compared  with  reports  from  664  mines  in  1906,  including 
626  deep  mines  and  38  placers. 

There  were  2,383,128  short  tons  of  ore  mined  in  1907,  a  decrease  of 
265,795  tons  from  the  total  for  1906. 

The  siliceous  ores  amounted  to  1,691,646  short  tons,  or  over  seven- 
tenths  of  the  total  tonnage.  Clear  Creek,  Ouray,  Lake,  Pitkin,  and 
San  Miguel  counties  made  large  increases  of  this  class  of  ore  m  1907, 
while  large  decreases  were  reported  from  Gilpin,  Gunnison,  Mineral, 
Summit,  and  Teller  counties.  The  average  recovered  value  per  ton 
in  gold  and  silver  from  siliceous  ores  dropped  from  $14.90  in  1906  to 
$14.49  in  1907. 

There  were  22,619  tons  of  copper  ore  mined  in  Colorado  in  1907, 
about  two-thirds  as  much  as  in  1906,  and  most  of  this  tonnage  was 
furnished  by  the  mines  of  San  Juan  and  Chaffee  counties. 

A  slightly  increased  tonnage  of  lead  ores  was  reported  in  1907,  but 
the  average  recovered  value  of  precious  metal  values  decreased  from 
$8.75  per  ton  in  1906  to  $7.72  per  ton  in  1907.  Lead  ores  composed 
a  little  over  13  per  cent  of  the  total  tonnage  mined  in  the  State. 

Zinc  ore  dropped  off  in  1907  almost  one-half,  but  the  contained 
precious  metal  values  increased  from  $1.60  per  ton  in  190G  to  $2.G3 
in  1907.    Summit  County  produced  most  of  the  pure  zinc  ores. 

The  copper-lead  ores  increased  fourfold,  but  the  value  per  ton  in 
recoverea  gold  and  silver  values  dropped  from  $10.38-  in  190G  to 
$11.72  in  1907.  San  Juan,  Ouray,  and  Hinsdale  counties  furnished 
most  of  this  class  of  ore.  Less  than  seven-tenths  as  much  lead-zinc 
ores  were  reported  in  1907  as  in  1906,  and  a  decrease  from  $3.21  per 
ton  in  1906  to  $2.42  per  ton  in  1907  is  noted  in  the  average  recovered 
value  in  precious  metals.  The  mines  of  Lake  and  Pitkin  counties 
produced  almost  all  of  the  lead-zinc  ores. 
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Tho  quantity  of  copper  reported  by  the  mines  increased  2,003,661 
pounds  over  that  of  1J)00,  and  amounted  to  7,724,590  pounds.  This 
gain  was  due  to  the  high  price  of  the  metal  during  the  first  half  of 
1007.  The  hirge  decreases  in  lead  and  zinc  in  1907,  as  compared  with 
the  ])roductions  of  100(),  are  accounted  for  in  the  decreased  tonnage  of 
ore  mined  in  the  hirger  silver-lead-zinc  camps  because  of  the  closing 
of  some  of  the  larger  mines  in  each  camp  miring  the  latter  part  of 
1007,  when  the  metal  prices  declined  so  rapidly. 

Each  succeeding  year  witnesses  the  mining  of  "a  lower  grade  of  ore 
in  (Colorado,  as  is  shown  by  the  yearly  average  metallic  value  per  ton 
of  all  ores  mined,  which  was  $lf).67  in  1007,  as  compared  with  $16.47 
in  1000,  with  $17.37  in  1005,  and  with  $17.89  in  1904. 

Production  of  gold,  silver,  and  associated  tnctala  in  Colorado  in  1906  and  1907. 


VMCu 


Metal. 


1907. 


QiiaiUity. 


Valno.         Quantity. 


GoM fmeoumoR..    1,122.S14.18  823,210,629 

Silver «1. ». . . .       IJ,  210.  S80      8, 18."),  276 

CopiKjr pouiuls..         5,720,929.    1,104.139 

U'ft(l <1<> 10«.  102. 269  ■     5. 9:W.  K29 

Ziuc do....       W,96r),308      5.304,884 


Value. 


1,007.467.14  r20,826,194 
11.229,776       7,411,652 


,?24.590 
8.\406.H49 
52,788,326 


Total 43,738.757    .. 


1,544,918 
4,526,663 
3.114,511 


37,428,838 


Increase  (+)ordo- 
creajie(— ). 


Quantity. 


Value. 


-115,847.04 
-  987,064 
+  2.003,661 
-18.695,420 
-84.176,982 


-82.384.485 

-  773,824 
+      440.779 

-  1.407.266 

-  2,190,878 


-  6,814,919 


Prodnrtiffn  of  ifaUU  silrrr,  mpinr,  lead,  and  zinc  in  1907,  in  Colorado,  by  (Htunties. 


County. 


Pro-  Tounuge 
<lm'inK  ol  deep 
mines.       mines. 


Boulder :;  ■> 

ClmtTee 14 

Clear  Crrek '  8x 

Custer s 

Dohm-s 8 

DoukIuh j  1 

EiXi^h" I  I'l 

Fremont i  4 

Gilpin I  HI 

(irund 1 

(innnlson IT 

Hinsdjile 9 

IIu«'rfano 1 

Jrm'rs'.n J 

Ijikc 70 

La  IMata 7 

Mesa 1 

Mineral 10 

Monleznma :> 

Momro^t• 1 

Onniv ■-'•) 

I'Hrk' L»t 

ritkin  20 

lloutt I) 

SM^naj'he * |  J 

San. hum 'S7 

Sun  M i>,Miel 'J'» 

Summit 39 

Teller W 

Totnl  illJ 


Ciold. 


SUver. 


Value.          Qiiantlty. 

Value. 

•  Fineauncff, 

8ir>l,6n8  >             23,480 

75.3(«  1             38,465 

522,  W>6  '           518,364 

0,815  .             25,996 

11,(;S9               33,087 

49  ' 

816,49? 
25.387 

842.120 
17,157 
21.804 

53,  Wl  ;             70,586 

302                    661 

9:)8,488             209,847 

18    

46,687 

870 

13.S169 

f.1,569               27,277 

T.-viO               50.109 

tw    

18.008 
a3,0i2 

l.Othl.690 

n2,4'.«  ; 

7»i   ' 

ii7.'Mr. 

53.-. 

:U4 

•J.  iir).ojy 

r>i:j,2i(j 

579  . 

019 
9«-.7.732  I 
l».4f.7..Mti 

io«;.:i9o 
lo.'.d:i,f^s7  ■ 


4,154.913 

217.432 

8 

870,456 

147 

9 

352,519 

111.215 

1,719,446 

429 

6,194 

1.176,176 

1,438.299 

125.  W7 

60,397 


48 

2,742.248 

143,505 

2 

674,501 

97 

6 


73,402 

1,134,884 

288 

4,088 

775.616 

949. 27r 

83,059 

89.862 


•J.:NI.  iL's     1.007.  a;7.U         .:i)..sj«;.l*M         11.229,776 


7,411,652 
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Production  of  gold,  nUvvr,  vointer,  lead,  and  zinc  in  VMH,  r/f •.- -cVHitlniiocl. 


(TopiHjr, 


Loiul. 


ZiiH*. 


County. 


I  QtMiitity.      Vuluti.   ,  Quantity.  |    Viiluc.      Quantity.      Value.   I 


J     Total 
I    value. 


Boaldor 

Chaffee 

Clear  Creek . 

Ciwter 

Dolorea 

Doiifflus 

Eaffl© 

Frcmnnt 

Gilpin 

Grand 

Gunnison  ... 
Hinsdalf.... 
Huerfano... 

Jefferson 

Lake 

U  Plata.... 
MeMa. 


PmimU. 
•J2,M40 
799. /iOi  I 
171,  »40 
8.420  I 
99,495  I 


Si,r.6s 

l.'>9,901  ' 

:u.2t>«  I 

l,f.84  I 
19,S99  ! 


'    Ponnda. 


16.491 

630,C'i3 

2.  HO  4.1 72 

10:^  T^^^ 

W,  547 


14,270 

30.  KU) 

87I,0tH) 


193,  r.9o 


8«74  , 

3:i,42;J 

11M521  I 

T),  «v^)  : 

2,Hyi  ' 


PouiuU. 


2,U«.»1,-4J<9     Sl2:j.;i9S 
l,4«Ki,l>*7         82,9tU> 


7I« 


2,8{V1 
G.OCtt) 
174,812  1        611,0<'.0  j      82.»?iG; 


10.2fi6  I        rH)7,919  I      29,969 


13,61K)  i 
99,410  I 


2,738  120,  •->2r.  j 

19,882  I    l,2(M,t>-J8  | 


6,:^72  I 
63.  M')  I 


r.x.614  \ 

23, (Kit : 


2, 679,  MO  I 


an  I 


KV).  902     32, 519, 79t'.  .1 .  725, 559  i  37. 412,  :;74 
'  341)1  IS    


4.050 
1,359 


2. -207. 330 


Mineral 

Montezuma . 
Montrose  ... 

Ouray 

Pftrk 

Pitkin 

Routt. 


.;  10,656.9621    56i,M9'|'  l,.s: '.8,1:^6  |    lO**.  150 


410,720-      82,114  1    3.4W,958       lS.->.:«9  i  W.407J         1,791 

1.062,7:«  I      56.3'2.=sl        3;«,407         19,671 

10,735  2.147  ■  12. 23.^2:«  '    6  Is.  167  I     .5,7«n»,716|    342,185 


Saguache . . . 

Jan  Juan 

San  Mifniel  . 

Summit 

TeUer 


1.2(H)  252             22.52H  ■        1.194 

2,4.V»,280  490,as<;  :  12.4H:S..5tV7  I  661,626 

11,905  2, '.181  I    5,274,611  279,556    

21 ,  865  !  4, 373       1 ,  915. 1 33  1 01 ,  502       3, 020,  «;27  (    1 7«,  i 


2;J7.677  I      14,023 


1 


8182,597 

417,473 

1.1:^,870 

31,176 

57,029 

49 

143,317 

6,738 

1,283,855 

18 

92,7:?2 

125,678 

68 

439 

8,273,714 

5:h5,022 

78 

1.365,716 

632 

320 

2,916.989 

6«;2.614 

2, 128, 212 

5,292 

6,1S3 

2.909,a5;i 

3,699.330 

474.095 

10,95:^..'V19 


Total 


7,724,590   1,544,918  ;  85,40«'..849  :4,526,r)63  ;  .52,788,326   3,114,511   37,4-23,838 


I 


The  year  1907  opened  with  the  mining:  industry  in  Colorado  in  a 
very  flourishing  condition  and  with  every  indication  that  a  record 
mineral  production  would  be  made  by  the  dittVront  districts.  While 
the  conditions  were  so  favorable,  with  hi<rh  metal  j^ricos  and  freedom 
from  labor  troubles,  much  development  work  was  in  j)r()<rre^^«  and 
there  was  a  shortag:e  of  ex^)erienced  miners  at  some  of  the  <i:()ld  camps. 
But  with  the  fallmg  off  m  metal  i)rices,  which  began  in  July,  the 
production  from  the  silver-lead-zinc  mines  not  onlv  decreased 
rapidly,  but  many  producing  mines  temporarily  ceasect  ()i)erati()ns. 
The  following  money  stringency  closed  many  more  small  shi])])ers 
and  developing  properties,  so  that  toward  the  end  of  11)07  there 
was  such  a  shortage  of  ore  at  the  smelters  that  some  of  the  ])lants 
found  it  necessary  temporarily  to  blow  out  some  of  the  furnaces 
and  to  lay  off  many  men.  These  chan/^ed  conditions  caustul  many 
miners  to  turn  their  attention  to  gold  mining,  and  many  leases  were 
taken  up  which  would  not  have  been  acceptable  in  the  earlier  months 
of  the  year.  Thus  by  the  first  of  1008  an  iiicreased  tonnage  of  gold 
ores  was  being  sent  to  the  mills  and  .smelters,  so  that  lOOS  j)romiscs 
to  furnish  an  increased  gold  output,  especially  from  the  Cripple 
Creek  district.  The  long-continued  low  metal  i)rices  during  the  first 
portion  of  1908  have  retarded  the  mining  industry  so  that  there  will 
probably  be  a  decreased  output  of  all  the  metals/ with  the  excei)tion 
of  gold*. 

Of  considerable  interest  to  the  mining  industry  was  the  increased 
activity  of  power  companies  throughout  the  State  in  ll»07.  Four 
large  companies  were  either  operating  or  constructing  power  i)laiitri 
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in  the  central  and  north  central  portions  of  the  State.  The  Northern 
Colorado  Power  Company  has  a  125000-horsepower  steam  plant  near 
the  coal  fields  at  Laiayette.  The  Summit  Power  Company,  near 
Breckenridge,  depends  upon  the  waters  of  the  Snake  Kiver  and 
Straight  Creek  for  2,500  horsepower.  The  Eastern  Colorado  Power 
Company  conveys  the  waters  of  the  Middle  Boulder  from  Nederland 
almost  to  Boulder,  where  a  1,850-foot  head  is  obtained  for  power 
purposes.  The  Central  Colorado  Power  Company's  plans  include 
the  developing  of  80,000  horsepower  from  the  Grand  River  near 
Glenwood  Sprmgs  and  20,000  horsepower  from  Gore  Canyon.  In  the 
San  Juan  hydro-electric  power  has  been  furnished  the  mines  for 
some  time  by  the  plants  in  San  Juan  and  San  Miguel  counties.  The 
water  from  Clear  Creek  is  used  once  just  below  Georgetown  and 
again  just  below  Idaho  Springs,  thus  supplying  the  mmes  of  this 
section  with  electric  power. 

Tonnage  of  ore  sold  or  treated,  number  of  mines  producing,  and  average  total 
value  per  ton  of  ore  reported  "by  deep  mines  in  Colorado  in  1906  and  1907,  by 
counties. 


County. 


Total  tons  of  ore  sold  or 
treated. 


1907. 


I 


Increase  (+) 

or 
decrease  (—). 


Number  of  mines  pro- 
ducing (including 
placers). 


1906. 


1907. 


Boulder 

Chaffee 

Clear  Creek . 

Coneics 

Costilla 

Custer 

Delta 

Dolores 

Douglas 

Eagle 

Fremont 

Garfield 

Gilpin 

Grand 

Gunnison . . . 
Hinsdale  — 
Huerfano  . . . 

Jefferson 

Lake 

La  Plata.... 
Lanmer 


Mineral 

Montezuma . 
Montrose  ... 

Ouray 

Park 

Pitkin 

Rio  Grande . 

Routt 

Saguache  . . . 

San  Juan 

San  Miguel.. 

Summit 

Teller 


Short  tons. 
8,000 
14,&92 
79,648 


1,601 


Short  toru. 

+    2,472 

+       468 

+  14,774 

86 

-  28 

-  1,942 


1,676 


667 


4,191 
162 


-  11,795 

-  848 


87,887 


-26,776 


18,078 

10,740 

3 

18 

631,273 

7,789 


-  13,025 
+  8,664 
+  8 
+  13 

-  40,782 
+  82 

-  460 


104,977 
23 


-  21,187 
+         28 


12,661 


3 
170 
235.639 
407,491 
25,127 
451,082 


Total 

Average  value  per  ton . 


2,383,128 


+  48,194 
+  2,689 

-  19,564 

-  70 
+    8 

-  829 
+  39,201 
+  20,766 

-  8.923 
-250,987 


-265,796  I 


1 
61 

8 

1 

1 
18 

1 

1 

23 
16 
27 

2 

8 

7 
26 

89 
105  1 


664 
$16.47 


88 
14 

88 


8 
1 
15 

4 


84 
1 

17 
9 
1 
2 

70 
7 


1 

10 
8 

1 

26 
M 
20 


9 

4 
27 
29 


«15.67 
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yutnbcr  of  mines  in  Colorado, 

classified  by  chief  product,  in  1907, 

by  counties. 

Goldplfiiser 
mines. 
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3 
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1 

2 

KS 
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g 

1^^: : :::::::::: 

- 

§ 
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1 

1 
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1 

15 
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^ 
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' 

4 
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1 

ti 

& 

,...i::: 

6 
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M 
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'  (  "' 

1 
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i 
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j 

1 

1    ,„, 

^ 

17 
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, 

1 

f» 

Htm-f ftno 

1 

^t   -,   - 

' 

■ 

1 

JeStsmm ..    .* 

2 

,,►►'.*.  t-^--. 

2 

Imke .-— .L.- 

fi 

4 

7 

L»l 

iai    a- 

S 

1 

1       1 

B 

2 

70 

lAPlatft.... '„„ 

.  1 

7 

Hew. , .„  .„, 

1 

1 

MlDenl.  r..                      f.. 

S 

::::rT  " 
f 

' ! 

10 

i 

1 

3 

VOUtfOK  * , 

I 

1 

■■■%" ..^-„.^....^....|„,. 

1 

OanT-,L.,.....,,.,. 

9 

s 
u 

4 

1 
1 
1 

1 

3   .... 

25 

f!S»:.::::::;:::::..:::: 

a 

fl 
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Bitkln  -,„. 

I 

M 

SO 

Eoott..... 

1 

a 

::::::(":: 

9 

B«niach».. 

1 

fi 

14 

5 

as 

1 

Vb' 

4 
1 

4 

GI*a  JQAD _ . . , , 

Va' 

3 
*4 

-2, 

1 1 

2 

2 

5 

dl  1.... 

27 

SBiilfJpieU. 

2 

'i' 

2© 

Bommft 

3 

«3 

....     ] 

39 

TdlCT.....-..,,.    .«  .. 

S3 

'""' 

'""■ 

' """ 

■ ' " 
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e 

40 

a 

2fl7 

105 

29 

41 

11 

ai 

12 

2t> 

*ii 

:il 

f>     7T 

Ml 

*  One  gold-sIlTer-copper-lead  mino. 
^One  silyer-lead-slnc  mine. 
'One  copper-lead-sinc  mine. 


*  One  silver-coppor-lead  mine. 
•'  One  Kold-«ilvor-zInc  mine. 
f  One  gold-load  mine.  . 


GOLD. 


The  decrease  of  $2,384,435  in  the  total  value  of  gold  mined  in  Colo- 
rado in  1907,  as  compared  with  that  of  1906,  is  almost  a  million 
dollars  less  than  the  decrease  made  in  Teller  County  alone.  Thus 
reviewed  as  a  whole,  the  gold-mining  industry  in  Colorado  was  in  a 
flourishing  condition  in  1^7,  since  there  was  really  an  increased  pro- 
duction of  $955,123  from  the  rest  of  the  State,  excluding  the  Cripple 
Oeek  district,  where  the  falling  off  was  largely  due  to  the  burning  of 
the  Golden  Cycle  mill  at  Colorado  City. 

Substantial  gains  were  made  in  the  gold  totals  of  Chaffee,  La  Plata, 
Ouray,  Park,  San  Juan,  and  San  Miguel  counties,  while  notable 
decreases  were  made  in  Boulder,  Custer,  Gilpin,  Gunnison,  Hinsdale, 
Lake,  Mineral,  Summit,  and  Teller  counties.  Gold  was  mined  in  28 
counties  in  1907,  or  in  4  less  than  in  1906.  The  counties  which  pro- 
duced more  than  $500,000  in  gold  include  Teller,  with  $10,913,687; 
San  Miguel,  with  $2,467,516;  Ourav,  with  $2,415,049;  Lake,  with 
$1,064,690:  San  Juan,  with  $967,732;  Gilpin,  with  $938,488;  Clear 
<>eek,  with  $622,896 ;  and  Park  County,  with  $513,216. 

The  siliceous  or  dry  ores  constituted  tl  per  cent  of  the  total  tonnage 
mined,  and  furnished  over  94  per  cent  of  the  total  gold  product  of 
the  State.    Four  per  cent  of  the  gold  totals  was  derived  from  lead 
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ores,  and  the  remainder,  or  2  per  cent,  was  won  from  copper  ores, 
zinc  ores,  c()i)per-lead  ores,  zinc-lead  ores,  and  from  placer  mines. 

There  were  8,827.39  fine  ounces  of  gold  mined  in  copper  ores  in 
Colorado  during  1907,  a  decrease  of  362.19  fine  ounces  from  the 
output  of  1900.  Gilpin,  Ouray,  and  Lake  counties  were  the  chief 
producers. 

Lead  ores  furnished  40,725.20  fine  ounces  of  gold,  or  more  than 
twice  as  much  as  in  1900.  Park,  Mineral,  Ouray,  Lake,  Chaffee,  and 
San  Juan  counties  were  the  principal  sources  of  this  gold. 

Chaffee  and  Summit  counties  supplied  a  little  gold  from  zinc  ores, 
and  Lake  County  furnished  from  lead-zinc  ores  most  of  its  gold, 
which  amounted  to  1,095.59  fine  ounces,  a  little  over  one-seventh  of 
the  output  of  1900. 

Gold  production  from  copper-lead  ores  increased  from  355.41  fiine 
ounces  in  1906  to  1,303.81  fine  ounces  in  1907. 

In  1907  the  placer  gold  product  was  valued  at  $100,830,  or  less 
than  one-half  of  1  per  cent  of  the  total  output  of  Coloraao.  The 
largest  producers  were  Summit  and  Chaffee  counties.  Chaffee,  Clear 
Creek,  Eagle,  Gilpin,  and  Lake  counties  reported  larger  placer 
cleanups  than  in  1900,  while  reduced  savings  were  made  from  tiie 
placer  mines  of  Park,  Routt,  and  San  Miguel  counties.  As  in  1906, 
dredge  operations  contributed  to  the  placer  product  in  Summit  and 
Routt  counties,  and  hydraulic  mines  were  active  in  Chaffee,  Park, 
Routt,  and  Summit  counties.  Some  placer  gold  was  also  won  in 
Douglas,  Grand,  Mesa,  and  Montrose  counties  during  the  year. 

Sourer  of  [/old  product  in  Cohtrudo  in  W01,  hy  kinds  of  ore,  hy  counties,  in 

fine  ounvcft. 


Deep  mines. 

County. 

Placers.  | 

Siliceous  or 
dry  ores. 

Copper 
ores. 

Lead 
ores. 

Zinc 
ores. 

Copper- 
lead 
orea. 

Lead- 
zlno 
ores. 

Total. 

BonliliT 

■      7,201.63 

1,711.17               4.99 

iVni.bl       JJJ,  053.  S9 

330. 09 

f)18.G7 

4.3G.61 

67. 92 

.14 

.  72 

7.830.20 

3.645.73 

25.296.00 

83L1S 

565.46 

Chaffer. 

Clear  ('rcok 

Cu.stor         

1, 396. 97 
868.99 

23.36 

52.63 
16.69 

'■"i36.'76* 

Dolores 

!          i'Sii.'ZO 

o  ;>7 

131.51 

i  

2.87 

2.SM.88 

14.61 

Eagle 

Fremont 

20.27  j      2,n:.3.47 

1              2.03 

83.21        11,. -31. 57 
.  S7    

6.34 

12.5S 

3,610.67 

1 

14.80 

Gilpin 

Grand 

lt)7. 91 

45.890.86 
•  87 

Gunnison 

2, 941. 93 

10. 2.^           23.22  1 

1.16         25'J.it    

*""93."27' 

2.978.40 
868.78 

Ilin-odale 

IS.  SO 

Huerfano 

3.29 

8.29 

Jefferson 

Lake 

La  Plata 

9").  sS  j    4.7),  749. 7.') 

'     19,954.01 

3.r.^  : 

1,373.51  !  2,875.98  | 

1,409.26 

51,504.88 

19.964.64 

8.68 

Mesa 

Minenil 

S7.46 

5,618.18 

5.706.64 
25.88 

Monte/unia 

2.VS.S 



Montrose 

1.->.19  ' 

15.19 

■  111  198  (X) 

2  U79  0.)     «  =«i-t  ^^ 

223.21 

23.75 

116.828.00 

24.826.82 

28.01 

I'ark 

336.34  1          4')9.08 
'            1S.09 

237. 43  j              4. 88 
i           31. W 

2i;03l.'40 

I»ilkin 

9.92 

Koutt 

1 

242.81 

SoKuache  

.34 
735.73 
47.70 
124.32 



81  40 

San  Juan 

■    41,437  74 

5>2  87     1  n.%7  fiQ  ' 



46.814.08 

119.866.09 

5.156.29 

627.949. 61 

San  Miguel 

14.17  :  119. 093.  S9 
l,8t)0.23         l,7:)9.r)0 
r>27,949.Gl 

210  :i3  I. 

Summit 

Tellen 

7S9.23  i  f.65.99 

1 

Total 

4,877.r,.-)  1  949,448.09 

8,827.39 

40,725.26  1  589.35 

1,303.81 

1,695.&» 

1,007,467.14 
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SILVER. 

During  1907  the  mines  of  Colorado  produced  11,229,776  fine  ounces 
of  silver,  valued  at  $7,411,652.  This  is  a  decrease  in  quantity  of 
987,054  fine  ounces  and  in  value  of  $773,624  from  the  output  in  1906, 
and  is  about  equivalent  to  the  quantity  of  silver  mined  in  1905. 

Of  the  26  counties  reporting  a  silver  production  in  1907,  14  made 
smaller  outputs  than  in  1906,  but  the  falling  off  in  the  state  total 
was  largely  due  to  the  decreases  in  Clear  Creek,  Custer,  Mineral, 
Ourav,  !ritKin,  and  San  Miguel  countries.  The  largest  increases  in 
the  silver  output  were  made  by  San  Juan,  Lake,  and  La  Plata  coun- 
ties. Eighty-eight  per  cent  of  the  total  silver  production  of  the 
State  in  1907  was  mined  in  6  counties,  which  rank  according  to  out- 

?ut  as  follows:  Lake,  Pitkin,  San  Miguel,  San  Juan,  Mineral,  and 
Hear  Creek. 

Siliceous  ores  furnished  7,409,999  fine  ounces,  or  nearly  66  per  cent 
of  the  silver  output  of  the  State  for  1907,  as  compared  with  52  per 
C5ent  in  1906.  Silver  from  lead  ores  decreased  1,078,228  fine  ounces 
and  amounted  to  2,357,981  fine  ounces,  or  a  little  over  one-fifth  of  the 
total  silver  output;  and  the  silver  content  of  the  lead-zinc  ores  de- 
creased 849,579  fine  ounces,  and  amounted  to  1,166,232  ounces,  or 
slightly  more  than  one-tenth  of  the  entire  production.  The  com- 
bined recovery  from  copper  ores,  zinc  ores,  copper-lead  ores,  and 
from  placers  furnished  the  remaining  3  per  cent.  The  large  de- 
creases in  silver  from  lead  ores  and  from  lead-zinc  ores  were  due 
largely  to  reduced  productions  of  this  class  of  ore  from  Lake  and 
Pi&in  counties. 


Bource  of  silver  product 

in  Colorado  in  1907,  hy 
fine  ounces. 

kindit 

of  ore. 

by  counties,  in 

Placers. 

Deep  mines. 

County. 

Slllcoous 
or  dry 
ores. 

Copper 
ores. 

Lead 
ores. 

Zinc 
ores. 

Copper- 
lead  ores. 

Lead- 
zinc  ores. 

Total. 

Boulder ' 

21,648 

2,786 

413,756 

22,077 

12,720 

1,882 
7,467 
2,766 
16 
4,M6 

23, -180 
38, 465 

Chftff fK» 

238 
170 

16,777 
62,304 
8,903 
16,371 

2,106 

9,091 
1,573 

Cle«r  Creek 

Cuflter 

37,797 

51H.364 
25,995 
33,087 

Dolores ■ 

D<niKliui 

Eafifle 

6 

29,678 

2,191 

661 

10,188 

10,879 

27,932 

70,5S6 

Fremont 

OUpin 

62i 

195,277 

3,261 

209,347 

Onfnd 

OnnnlM>n 

18,210 
8.333 

3,879 
556 

450 
37,417 

4,738 

27,277 

Hinadale 

8,«03 

60,109 

Huerfano 

Jefferson 

73 
22,097 

73 

Lake 

88 

2,519,696 
217,482 

1,089,163 

676 

523,403 

4,1m,  913 

217, 432 

3 

LaPlaU 

Mesa 

8 

Mineral 

684,374 
147 

236,082 

870,456 
147 

Montesnma | 

i 

Montrose 

9 

::::::::::::::::: ::::::: 

9 

Ouzay 

i8i.765 

7,985 

988,241 

891 

6,112 

646,612 

1,412.651 

16,012 

60,397 

17,365 

133,732 
108, 162 
176,740 

13,957  1        5,700 

:i'>ii  519 

SS...:::.:::;:;::::: 

68 

111,215 

PltkJn 

11,203      543,262 

1,719,446 
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Roatt 

88 

fligiuchfl 

:;;■;;:•;:::: ; 

82    

51  829 

6  194 

flan  Juan r ,  -  r . 

69,168 

407,567 
24,463 
36,720 

■49,"49i' 

1,175  176 

SanMlriel 

8 
662 

1.2f<2 

l,4;ts,299 

Bnmmlt 

562 

23.400 

125  M7 

Ttoller  

00,397 



Total 

1,906 

7,409,999 

143, 103 

2,3.=>7,y*l 

52, 173 

98,38J 

1.100,232 

11,'>_'9.776 
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COPPER. 


The  mines  of  Colorado  reported  7,724,590  pounds  of  copper,  which, 
figured  at  20  cents  per  pound  (the  average  market  price  for  1907), 
was  worth  $1,544,918.  This  is  a  gain  in  quantity  of  2,003,661  pounds, 
and  in  vahie  of  $440,779,  over  the  mines  report  of  1906.  These 
figures  are  much  smaller  than  the  actual  quantity  of  copper  produced 
from  the  ores  mined  in  the  State  during  1907,  but  represent  the 
quantit}^  of  copper  for  which  the  miners  were  paid.  Many  of  the 
complex  ores  of  Colorado  contain  a  small  percentage  of  copper  that 
is  not  paid  for  by  the  ore  buyers. 

Eighteen  counties  reported  a  mine  production  of  copper  during 
1907.  Ranked  according  to  output,  the  principal  copper  producing 
counties  were  Lake,  San  Juan,  Gilpin,  Chaffee,  Ouray,  and  Clear 
Creek.  Approximately  two-thirds  of  the  total  copper  output  was 
mined  in  Lake  and  San  Juan  counties.  There  were  29  mines  in 
which  copper  was  the  chief  product ;  also  12  mines  with  gold,  silver, 
and  copi)er ;  8  with  gold  and  copper ;  and  5  with  copper  and  lead  as 
chief  products,  or  54  mines  in  which  copper  was  one  of  the  chief 
values.  This  metal  constitutes  a  minor  value  in  the  ores  of  many 
other  mines,  and,  in  addition,  occurs  in  less  than  pay  quantities  in 
a  still  larger  number  of  mines  in  Colorado. 


LEAD. 


The  quantity  of  lead  mined  in  Colorado  in  1907  was  less  by 
18,095,420  pounds  than  in  190G,  and  amounted  to  85,406,849  pounds, 
valued  at  $4,526,503.  Gilpin,  Hinsdale,  Park,  San  Juan,  and  Sum- 
mit counties  made  increased  shipments  of  lead;  but  all  of  the  other 
counties  made  smaller  outputs  for  1907  than  in  1906.  Especially 
was  this  so  in  Lake,  Pitkin,  Mineral,  Ouray,  and  San  Miguel  coun- 
ties, where  the  decreases  exceeded  a  million  and  one-half  pounds. 
The  i>rincipal  lead-producing  counties,  ranked  according  to  output, 
were  Lake,  San  Juan,  Pitkin,  Mineral,  San  Miguel,  Ouray,  and  Clear 
Creek. 

It  will  be  noticed  that  the  lead  output  from  limestone  replacement 
ores  of  Aspen  and  Leadville  constitutes  but  52  per  cent  or  the  total 
lead  i)roduction  of  the  State  in  1907,  as  compared  with  63  per  cent  in 
1900.  The  decrease  in  quantity  of  lead  mined  in  this  class  of  ores 
amounted  to  20,053,012  pounds,  leaving  a  gain  of  1,958,192  pounds  of 
lead  from  ores  niincil  in  the  other  17  lead-producing  counties,  chiefly 
from  fissure  veins. 

ZINC. 

The  new  zinc  industry  of  Colorado  received  a  temporary  setback  in 
1907  when  the  metal  prices  declined,  and  the  output  amounted  to  only 
52,788.320  pounds,  valued  at  $3,114,511,  a  little  more  than  three- 
fifths  of  the  total  for  1900. 

The  decrease  in  zinc  production  in  Lake  County  amounted  to 
34,290,347  pounds,  or  113,305  pounds  more  than  the  total  decrease 
for  the  entire  State.  In  1900  Lake  County  furnished  82  per  cent  of 
the  zinc  output  of  the  State,  as  compared  with  71  per  cent  in  1907. 
Larger  productions  were  reported  from  Chaffee,  Ouray,  Park,  Pitkin, 
and  Summit  counties,  while  Clear  Creek,  Dolores,  Eagle,  Fremont, 
Gunnison,  Hinsdale,  Lake,  Mineral,  and  San  Juan  counties  made 
smnUcv  zinc  shipments  than  in  1900. 
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The  zinc  production  in  Colorado  is  almost  wholly  secondary  to  the 
production  of  silver  and  lead,  and  is  largely  obtained  by  separating 
the  silver-lead  values  from  the  zinc,  in  order  to  make  two  marketable 
products  from  ore  otherwise  unsalable.  Thus  when  the  price  of  any 
one  of  the  three  metals  is  low  the  zinc  output  is  apt  to  be  curtailed, 
as  the  extra  cost  of  concentrating  and  separating  reduces  the  margin 
of  profit  on  the  zinc-bearing  ores. 

As  explained  in  previous  reports,  to  obtain  absolutely  accurate 
fignires  to  represent  the  zinc  proauct  of  the  mines  of  Colorado  is  very 
difficult,  and  would  involve  an  unwarrantable  expenditure  of  time 
and  money.  The  printed  figures  represent  the  mine  estimate  of  the 
survey  aAer  reviewing  the  returns  in  detail  and  with  much  care. 
No  hard  and  fast  rule  is  applicable  in  estimating  the  probable  zinc 
recover^'  from  the  complex  zinc-bearing  ores  and  concentrates  of 
Colorado,  as  the  shipments  are  often  reconcentrated,  with  an  addi- 
tional loss,  before  retortiujg  or  are  mixed  with  higher-gi'ade  ores  from 
other  localities  in  preparmg  the  retort  charge,  so  that  the  miner  or 
producer  has  little  if  any  idea  as  to  the  actual  metal  recovery,  and 
the  smelting  companies  can  only  furnish  an  estimate  as  to  the  probable 
recoveries  of  ore  from  each  of  Ihe  different  localities  involved. 

In  estimating  the  zinc  figures  for  1907  each  individual  shipment 
was  considered  and  losses  ranging  from  20  to  40  per  cent  were 
allowed  in  accordance  with  the  percentage  of  the  zinc  in  the  ore  or 
concentrate  and  with  the  reconcentration  or  lack  of  reconcentration 
of  the  ore. 


MINES  REPORT  AS  COMPARED   WITH  SMELTER  RETURNS. 

The  fiffures  of  production  of  Colorado  in  1007  for  lead,  copper,  and 
to  a  smaller  extent  for  silver,  as  compiled  from  smelter  returns,  are 
considerably  larger  than  those  given  here  in  the  mines  report.  This 
difference  is  due  to  the  fact  that  the  mine  production  dropped  off  so 
rapidly  during  the  last  months  of  1907  that  the  smelters  were  able 
to  use  up  their  entire  stock  of  ore  on  hand  before  the  end  of  th(» 
vear,  instead  of  carrying  the  usual  reserve  supply  over  to  1008. 
'Therefore,  a  portion  of  the  lead,  copper,  and  silver  marketed  by  the 
reduction  companies  in  1907  was  provided  for  in  the  mine  production 
for  1906. 

In  years  when  mine  operations  and  smelter  operations  are  normal 
the  stock  of  ore  carried  over  from  any  one  year  to  another  is  almost 
a  constant  quantity,  but  since  the  recluction  works  were  run  at  full 
capacity  for  a  longer  period  during  1007  than  some  of  the  mines 
the  ore  reserves  were  depleted. 

LM  of  active  Colorado  smcUiny  plants  in  HHH, 


City. 


DenTcr 

PneUo 

Do 

Do.a 

LeftdviUe 

Unniiigo 

DeoTer 

OuiTon  dtya . 

telida 

Silyertonfr 


Pl&nt. 


Globe 

Pueblo 

Ellen 

United  Btati>fl  Zinc  Co. 

ArkaiiMM  Valley 

Dumngo 

Argo 


Owner. 


American  Smelting  and  KoflninK  Co. 

Do. 

Do. 

Do. 

Do. 

Do. 
Boston  and  Colorado  Smelting  and  Refining  Co. 

United  States  Smelting  Co. 

Ohio  and  Colorado  Smelting  and  Refining  Co. 

Kendrick  &  Gelder Ross  Mining  and  Milling  Co. 


I 


•Zinc-copper  ores. 


*Pyritlc  smcUVng. 
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Subdivision  of  crude  ore  sold  or  treated  in  Colorado  in  1907,  by  counties,  in 

short  tons. 


County. 

Siliceous 
or  dry 
ores. 

Copper 
ores. 

Lead 
ores. 

Zinc  ores. 

leadores. 

Lead- 
xlnooreB. 

Total. 

Boulder 

7,684 

66 

73,017 

1,352 

117 

316 
6,637 

132 

16 

1,181 

8.000 

(jhaffee                  •• 

2,712 

8,573 

233 

277 

4,842 
50 

486 
79 

14,692 

Clear  Creek 

2,e97 

79,648 

Cuitor                       

1,601 

Dolores  

1,575 

DoUffl&H                                

Eiigle        

2,723 

49 

160 

1,880 

5t> 

1.861 

4,191 

Fremont 

(jilpin               

'     2 
85,698 

162 

309 

87,887 

Grand 

Gunniison 

17,765 
60 
3 

125 
15 

33 
9,362 

166 

18,078 

Hinsdale 

1,808 

10,740 

Huerfano 

Jefferson 

18 
a.  549 

18 

I^ke       i>72.728 

156,799 

624 

199,678 

681,273 

La  Plata 

7,789 

7,789 

Mesa       

1 

Mineral 

29,991 
23 

74,986 

104,977 

Montezuma 

28 

Mont  rose 

Ourav 

91,763 

1,041 

50,008 

3 

149 

187,242 

406,650 

4,690 

451,082 

578 

1,677 
11.200 
10,186 

2.649 

96 

96,662 

Park' 

420 

12,661 

Pitkin 

99 

123,698 

183,886 
3 

Routt 

Saguache 

21 

8,138 

19 

208 

170 

San  Junn 

10,063 

35,201 

822 

3,222 

236,689 
407,491 
26,127 

Sun  Miguel.          

Summit 

11,812 

6,200 

Teller 

451,082 

Total 

Average  reeovered  value  in 
gold  and  silver  per  ton 

1,691,646 
$14. 49 

22,619 
$12.24 

310,600  !      17,748 
$7.72  1        r2.63 

7.841 
$11.72 

832,674 
$2.42 

2,883.128 
$11.81 

REVIEW  BY  INDIVIDUAL  COUNTIES. 


nOIJLDER   COUNTY. 

The  total  value  of  the  production  of  gold,  silver,  copper,  and  lead 
from  the  mines  of  Boulder  County  in  1907  was  $24,250  less  than  in 
1000.  The  gohl  output  fell  off  $27,111,  and  amounted  to  7,820.20 
fine  ounces,  valued  at  $101,058.  The  lead  output  decreased  in  quan- 
tity 31,000  pounds  and  in  value  $1,833,  and  amounted  to  slightly 
moie  than  one-third  of  the  total  for  1900.  The  silver  production 
increased  from  21,923  fine  ounces,  valued  at  $14,088,  in  1906,  to  23,480 
ounces,  valued  at  $15,497,  in  1907,  a  gain  of  1,557  fine  ounces.  Over 
six  times  as  much  copj)er  was  reported  in  1907  as  in  1906. 

There  was  an  increase  in  tonnage  of  2,472  short  tons,  but  the  num- 
ber of  producing  mines  decreased  from  44  in  1900  to  38  in  1907, 
and  tlie  average  total  value  recovered  per  ton  of  ore  from  $37.42  to 
$22.82.  This  large  decrease  in  average  value  per  ton  was  due  to  the 
handling  of  a  much  greater  tonnage  of  low-grade  ore  in  a  cyanide 
plant  in  the  Central  district. 

The  value  of  the  tungsten  mined  during  1907  exceeded  the  com- 
bined values  of  the  other  4  metals  in  Boulder  County.  The  early 
completion  of  th(»  power  lines  of  the  Northern  Colorado  Power  Com- 
pany into  the  mining  districts  of  the  county  promises  much  for  the 
mining  industry,  and  the  Eastern  Colorado  Power  Company  also 
plans  to  supply  power  from  a  hydro-electric  plant  on  the  Middle 
Boulder. 
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Central  district. — ^There  was  more  than  twice  as  much  gold  pro- 
duced as  in  1906,  but  a  smaller  quantity  of  silver  was  won  from  this 
district  during  1907.  The  Monarch  Consolidated  Company  reduced 
the  ore  from  the  Wano  group  in  its  new  100-ton  cyanide  mill  at 
Jamestown.  The  roaster  was  of  a  capacity  of  35  tons  in  1907,  but 
the  company  planned  to  install  another  furnace  during  1008.  Ship- 
ments during  1907  from  the  Invincible  mine  were  limited  to  fluorspar. 

Gold  II ill  distnct. — This  district  continues  to  be  the  most  important 
gold- producing  section  of  the  county,  but  14  mines  producing  m  1907, 
as  compared  with  15  in  190G,  reported  a  grieatly  reduced  tonnage  and 
production  of  gold,  silver,  and  lead.  The  total  value  decreased  from 
$77,617  in  1906  to  $51,250  in  1907.  The  principal  producing  mines 
include  the  Cash  Birkin,  Golden  Eagle,  Slide,  Ingram,  Richmond 
and  Marquette  group,  and  the  Black  Cloud.  The  year  1907  was 
spent  in  development  work  and  in  erecting  a  50-ton  cyanide  mill  at 
the  Inter-Ocean  mine  at  Sunshine.  The  production  of  the  Slide  mine 
was  hindered  by  the  destruction  of  the  hoisting  plant  by  fire.  Devel- 
opment work  was  reported  by  the  Burlington-Boulder  Mining  and 
Milling  Company,  the  New  York-Union  Gold  Mining  Company,  and 
the  St.  Joe  Mining  Company.    The  Five  Points  Gold  Mining'  Com- 

Eany  began  shipping  in  1908  from  the  Atlantic  mine,  which  is  opened 
y  a  567-foot  crosscut  tunnel. 

Grand  Island  district, — The  production  from  the  Grand  Island  dis- 
trict shows  a  decreased  tonnage  in  1907  as  compared  with  that  of 
1906,  but  a  greater  gold  and  silver  output,  the  total  value  increasing 
from  $4,114  in  190(>  to  $5,770  in  1907.  The  Lagonda  Mining  and 
Milling  Company  made  some  shipments  of  high-grade  gold  ore 
extracted  in  doing  development  work  on  the  400-fo()t  and  500-fo()t 
levels  of  the  Revenge  mine  above  Eldora.  Small  shi|)ments  were  also 
reported  from  the  Pine  Grove  Mining  and  Milling  Comj)any. 

Tunnel  development  was  reported  by  the  following  companies 
about  Eldora :  The  Denver  Transportation  and  Drainage  Tunnel  and 
Mining  and  Reduction  Company;  the  Swarthmore  Consolidated 
Mining  Company;  the  Consolidated  Copper  Mining,  Milling,  and 
Smelting  Company;  and  the  Highland  Mary  Mining,  Milling,  and 
Power  Company.  The  Larimore  (lold  Mining  and  Milling  Com- 
pany made  a  sample  shipment  of  high-grade  gold  ore  from  the 
Bonanza  mine.  The  Cashier  Mining  and  Milling  Company  erected  a 
50-ton  dry  concentrating  plant  in  1907  to  handle  low-grade  silver- 
lead  ores  from  the  Albion  mine  in  the  Snowy  Range  s(^ction. 

Magnolia  district. — An  increased  tcmnage  of  lower-grade  ore  than 
was  mined  in  1906  was  handled  in  the  Magnolia  district  in  1907, 
resulting  in  a  decreased  gold  output.  The  Cash  mine  was  the  chief 
producer  of  this  section,  and  the  ore  was  treat(Ml  in  a  10-toii  cyanide 

Elant.    A  small  production  of  high-grade  gold  ore  was  madt*  by 
^ssees  at  the  Mountain  Lion  mine.    The  India  Gold  Mining  Coni- 
pany  reported  development  work. 
Sugar  Loaf  district, — There  was  a  large  falling  off  in  tonnage,  in 

auantity  of  gold,  and  in  total  value  of  output  from  the  Sugar  Loaf 
istrict  in  1907  as  compared  with  190G,  but  the  quantity  of  silver 
almost  doubled  the  output  of  1906.  The  Clinton  Mining  and  Milling 
Company  extracted  some  high-grade  siliceous  ore  from  the  Logan 
group  at  Crisman,  and  the  GoluLode  Mining  Company  made  sliij^- 
ments  firom  the  Gold  Lode  mine  at  Wallstreet  and  from  the  Victoria 
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mine  at  Salina.  The  Good  Luck  Mining  and  Milling  Company 
started  a  15-ton  cyanide  plant.  Only  small  shipments  were  made  by 
the  U.  S.  Gold  Corporation,  as  this  company  is  erecting  a  200-ton 
cyanide  plant  to  treat  the  ore  from  the  Livingston  mine. 

Ward  district. — The  Ward  district  ranked  second  only  to  the  Gold 
Hill  district  in  the  total  value  of  metallic  output,  and  furnished 
most  of  the  small  copper  and  lead  production  of  the  county  in  1907. 
Copper  ore  carrying  precious  metal  values  was  shipped  from  the 
Dew  Drop-Ni  Wot  mmes  and  from  the  Moonlight  mine,  and  hi^h- 
grade  siliceous  gold  ore  was  taken  from  the  Poorman-Relief  mine. 
The  Utica  Hill  Gold  Mining  Company  operated  only  3  months  in 
1907,  and  the  mill  ore  was  stacked  on  the  dump.  The  Struggler 
group  is  equipped  with  a  mill  containing  10  stamps,  a  5-foot  Hunt- 
ington mill,  and  copper  plates  followed  by  concentrating  devices. 

CHAFFEE   COUNTY. 

Production  of  gohh  silver,  and  associated  metals  in  Chaffee  County,  Colo,,  in 

1906  and  1907. 


Metal. 


1906. 


Quantity.      Value. 


1907. 


Quantity.     Value. 


Increase  (+)  or 
decrease  (—). 


Quantity.      Value. 


Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

Lead do 

Zinc do 


2,804.05 
54,609 

349,466 
1,227,019 

717,703 


$57,965 
36,588 
67,447 
69,940 
43,780 


8,645.78 

38,465 

799,505 

630,623 

2,091,489 


975,864 
25,887 

159,901 
83,428 

123,396 


+   841.68 

-  16,144 
+    450.039 

-  596,896 
+1,873,786 


+$17,8« 

-  11,201 
+  92.454 

-  86,517 
+  79,618 


Totul. 


275,720! I    417,473 

I 


+141,758 


The  total  value  of  the  metals  produced  in  Chaffee  County  in  1907 
was  more  than  half  as  large  again  as  in  190G,  because  of  increased 
quantity  of  gold,  copper,  and  zinc.  The  total  quantity  of  gold  was 
greater  by  30  per  cent  and  was  derived  from  larger  placer  cleanups 
HI  the  (iranite  district,  and  from  increased  gold  savings  from  copper 
ores  from  the  Turret  district,  and  from  lead  ores  in  the  Chalk  Cfreek 
district. 

i  He  large  decreases  in  the  totals  of  silver  and  lead  were  caused  by 
the  mining  of  less  silver-bearing  lead  and  lead-zinc  ores  in  the  Mon- 
arch district  in  1007. 

There  were  two  and  three-tenths  times  as  much  copper  mined  in 
Chaffee  County  in  1007  as  in  1000,  mainly  because  of  increased  ship- 
ments from  the  Turret  district,  and  likewise  the  quantity  of  zinc 
mined  in  the  county  was  nearly  three  times  as  large  because  of  the 
increased  production  from  the  Monarch  district.  In  1907,  11  deep 
mines  furnished  14,502  short  tons  of  ore  as  compared  with  a  produc- 
tion of  1-1,134:  short  tons  from  14  deep  mines  in  1906.  Tne  sili- 
ceous or  dry  ores  decreased  from  301  tons  to  GG  tons.  The  copper 
ores  increased  from  0,240  tons  to  0,537  tons,  and  the  lead,  zinc,  and 
lead-zinc  ores  increased  from  7.010  tons  in  lOOG  to  7,554  tons  in  1907, 
but  the  coj)per-lead  ores  decreased  from  5G5  tons  to  435  tons. 

The  hydraulic  mines  at  Granite  made  a  fair  increase  over  the  out- 
put of  ibOG. 
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Chalk  Creek  district. — Large  increases  were  made  in  1907  in  the 
tonnage  and  total  value  and  in  the  quantities  of  gohl,  silver,  copper, 
and  lead  produced  in  the  Chalk  Creek  district,  but  the  zuic  output 
decreased  more  than  one-fourth  of  the  output  of  190().  Mill  buildmg 
and  increased  tunnel  work  characterized  the  mining  activity  in  this 
district.  The  J.  A.  J.  Milling  Company,  operating  the  old  Mary 
Murphy  mine,  furnished  the  bulk  of  the  production  from  this  dis- 
trict and  reduced  most  of  its  ores  in  the  Pawnee  mill.  The  mill  is 
auipped  with  20  stamps,  plates,  and  Wilflev  tables.  A  small  saving 
bullion  is  made  on  the  plates,  and  the  shipments  include  lead  con- 
centrates carrying  gold,  silver,  and  small  copper  values,  and  zinc  con- 
centrates. A  small  quantitv  of  lead  ore  bearing  precious  metals  was 
shipi>ed  crude  to  the  smelters.  A  1,700-foot  adit  cuts  the  Mary 
Murphy  vein  at  a  depth  of  1,1G5  feet,  and  the  company  is  driving  a 
4,000-foot  tunnel  to  intersect  the  vein  2,200  feet  below  the  surface. 

The  values  Ln  the  Flora  Belle  Mining  Company's  shipments  were 
chiefly  in  silver.  This  company  is  also  driving  a  crosscut  tunnel  to 
develop  the  mine  which  is  now  opened  by  a  lOO-foot  inclined  shaft 
and  200  feet  of  drifts.  The  Mary  Murphy  Reduction  Company  was 
erecting  a  200-ton  concentrating  plant  at  St.  Elmo.  The  Comstock 
crosscut  tunnel  was  advanced  1,000  feet  toward  cutting  the  Com- 
stock vein. 

La  Plata  district. — Only  small  shipments  of  silver  ore  carrying 
low-grade  gold  values  were  made  from  this  district  in  11)07. 

Monarch  district. — Four  mines  in  1907,  as  compared  with  six  ship- 
pers in  1906,  mined  reduced  tonnage  containing  much  smaller  quan- 
tities of  gold,  silver,  copper,  and  lead  than  in  1900,  but  the  zinc  con- 
tent was  over  three  ana  one-half  times  as  great  as  in  1900,  and  this 
caused  the  total  value  to  increase.  The  zinc  values  constituted  nearly 
two-thirds  of  the  total  value  of  the  district  in  1907. 

Tlie  Madonna  mine,  at  Monarch,  operated  by  the  Colorado  Mines 
Exploration  Company,  and  the  Taylor  Mountain  Mining  Company's 
Lilly  group,  at  Garfield,  were  the  principal  producers  in  this  section. 
Copi>er  ores  carrj'ing  silver,  gold,  and  some  lead  viihies  were  shij)pe(l 
crude  to  the  smelters  from  the  Lilly  mine,  which  is  opened  by  a  '1:17)0- 
foot  adit  and  4,500  feet  of  other  development  work.  Lead  ores  bear- 
ing precious  metals  were  shipped  from  the  Ilawkeye-Fairview  j)roper- 
ties,  owned  by  the  Vega  Consolidated  Mining  Company,  and  from 
the  Wilson  group.  Some  development  work  was  done  by  each  of  the 
following  companies,  principallv  by  means  of  tunnels:  The  Garfield 
Mining,  Milling  and  Smelting  Company,  the  Hercules  Mining  Com- 

gany,  the  Little  Giant  Mining  and  Investment  Company,  and  at  the 
hamrock  mine. 

Rirerside  district. — ^The  Harvard  tunnel  continues  to  be  the  most 
active  property  in  the  Riverside  district.  Slightly  increased  ship- 
ments of  copper-lead  ores  l>earing  gold  and  silver  were  made  in  addi- 
tion to  consiaerable  development  work  that  was  done  during  1907. 

Tvrret  district  (including  Sedalia). — The  niines  of  this  district 
made  substantial  gains  in  the  output  of  gold,  silver,  and  c()pi)er.  but 
the  zinc  production  fell  off.  Both  the  quantity  of  c()i)i)er  and  the 
total  value  of  the  metal  output  of  the  district  were  nearly  three  tim(\s 
as  large  in  1907  as  in  1900.  This  district  furnished  over  six-sevenths 
of  the  total  copper  output  of  the  county  in  1907. 
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Shipments  of  copper  ore  and  concentrates  carrying  low  precious 
metal  values  were  made  from  the  Sedalia  copper  mine  by  the  Shaw- 
mut  Consolidated  Copper  Company  until  late  in  July,  1907,  when  the 
40-ton  concentrating  mill  was  closed.  Development  work  was  con- 
tinued in  the  mine  until  late  in  December.  Both  sulphide  and  car- 
bonate ores  are  found  in  the  upper  workings,  and  as  quoted  from 
Cross  by  Lindgren  in  Bulletin  No.  340,  the  ore  deposit  is  "  a  thick 
bed  of  actinolite  schist,  richly  impregnated  with  copper  minerals."" 
From  near  Turret  productions  were  made  bv  the  Copper  King  mine 
and  the  Independence  mine,  while  at  the  Gold  Bug  and  Copperopolis 
mines  the  time  was  spent  in  development  work.  In  the  recent  bulle- 
tin above  referred  to,  W.  Lindgren  gives  a  brief  review  of  the  geology 
and  ore  deposits  of  this  district. 

CI^AR  CREEK   COUNTY. 

Product  ion  of  gold,  silvrr,  and  UHsociatvd  mctalH  in  Clear  Creek  County,  Colo., 

in  1906  and  1007. 


Metal. 


Gold fine  ounceH. . 

Silver do 

Copper pounds. . 

Lead do 

Zinc do.... 


Total. 


1906. 

1907. 

Decrease. 

Qimntity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

25,626.80 

652,796 

235,375 

3,307,001 

1,765,805 

8529,753 

437,873 

45,427 

188,499 

107,104 

25,295.09 

518,861 

171,840 

2,8W,172 

1,406,187 

$622,896 
»2,120 

84,268 
148,621 

82,965 

381.71 
184,482 

64,085 
502,829 
819,  (08 

16,857 
95, 2n 
n,159 
89,878 
24,189 

1,308,156 

1,180,870 

177,286 

The  production  from  the  mines  of  Clear  Creek  County  in  1907 
showed  a  falling  off  in  quantity  and  value  for  all  5  metals,  as  com- 
pared with  1900.  Eighty-five  deep  mines  produced  79,548  snort  tons 
of  ore  in  11)07,  as  against  G4:,774  short  tons  from  67  deep  mines  in 
190().  .Vlthou<rh  the  tonnage  increased,  there  was  a  large  decrease  in 
the  average  value  per  ton— from  $20.14  in  190G  to  $14.07  in  1907. 

The  tonnage  of  siliceous  ore  increased  from  4G,734  short  tons  in 
lOOG  to  78,017  tons  in  1907,  but  the  other  classes  of  ore  fell  off  as  fol- 
lows: Lead  ores  from  11,483  tons  to  3,573  tons,  lead-zinc  ores  from 
5,802  tons  to  2,G97  tons,  copper  ores  from  455  to  132  tons,  and  copper- 
lead  ores  from  300  to  79  tons. 

The  gold  decrease  was  slight,  amounting  to  only  $G,857.  More  gold 
was  recovered  from  placer  mines  and  from  siliceous  ores  than  in  1906, 
but  less  ^old  was  mined  in  all  other  classes  of  ore. 

The  silver  output  from  the  county  dropped  from  652,796  fine 
ounces,  valued  at  $437,373,  in  190G,'to  518,364  ounces,  valued  at 
$342,120,  in  1907,  a  decrease  in  quantity  of  134,432  fine  ounces,  or  20 
per  cent.  There  was  much  less  silver  recovered  from  all  classes  of 
ore  in  1907,  except  from  the  copper-lead  ores,  which  supplied  more 
sUver  than  in  190G.  Less  than  three-fourths  as  much  copper  was  re- 
ported in  1907,  but  this  metal  forms  a  small  part  of  the  total  returns 
to  the  miners  of  Clear  Creek  County.  The  quantity  of  lead  mined  de- 
creased over  500.000  pounds  in  1907,  and  the  zinc  production  was 
349,618  pounds  less  than  in  1906. 


"Dull.  r.  S.  (Jool.  Survey  Xo.  ;U0.  pt.  1,  li»OS,  p.  Hi'A. 
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The  large  increase  in  the  number  of  producing  mines  in  190T  as 
compared  with  1906  represented  small  shipments  from  gold  properties 
reopened  by  lessees  during  the  latter  portion  of  1907,  when  work  be- 
came slack  at  the  lead-zinc  camps  and  many  miners  were  without  em- 
ployment. 

C5ver  five  times  as  much  gold  was  won  from  placer  operations  along 
Clear  Creek  during  1907  as  in  1906,  largely  by  small  operators. 

Argentine  district, — With  the  same  number  of  shipping  mines  and 
a  slightly  increased  tonnage,  the  total  value  of  the  motal  production 
from  the  Argentine  district  in  1907  fell  off  to  a  little  more  than  half 
the  values  for  1906.  The  value  of  the  gold  decreased  from  $ol,110  in 
1906  to  $15,403  in  1907,  and  the  lead  and  zinc  totals  were  each  a  trifle 
less  than  three-fifths  of  those  of  1906.  About  the  same  quantities  of 
silver  and  of  copper  were  reported  for  both  years.  The  value  of  sil- 
ver produced  in  1907  was  $31,846  and  of  copper  $-2,159. 

The  Waldorf  Mining  and  Milling  Company  continued  to  be  the 
principal  shipper  of  this  section.  Developments,  including  drifts  at 
their  3  tunnels  (the  Argentine,  the  Tobin,  and  the  Stevens),  aggre- 
gate about  8  miles  of  workings.  The  Manhattan-Union  Mining 
Company  shipped  zinc  and  lead  concentrates  carrying  pi-ecious  nu^al 
values  from  the  Owsley  mine,  which  is  develoi)ed'by  a  •J70-foot  shaft 
and  2,500  feet  of  drifts.  The  Santiago  Consolidated  Mining,  Mill- 
ing and  Tunnel  Company  concentrated  its  ores  in  the  company's  40- 
ton  mill  at  Georgetown,  and  shipped  concentrates  carrying  gold,  sil- 
ver, copper,  and  some  lead  to  the  smelters.  The  East  ArgtMitino  Min- 
ing Company  sent  a  portion  of  the  ore  from  the  Sidney  tunnel  to  tho 
smelter,  crude,  and  the  remainder  to  concentrating  mills.  The  Jo- 
sephine mine  produced  some  lead  ore.  The  St.  Paul  and  the  Kobert 
E.  Lee  groups  were  being  developed  bv  means  of  tunnels  during  1907. 

GAfffth  distrirt. — Eighteen  nnnes  sliipped  20,04()  short  tons  of  ort* 
from  Griffith  district  during  1907,  as  compared  with  13  mines  an<l 
18,231  tons  in  1906.  Greater  quantities  of  gold,  lead,  and  copper  and 
smaller  quantities  of  silver  and  zinc  were  reported  in  1007.  while  the 
total  value  increased  from  $254,874  to  $300,434.  This  distric;t  fur- 
nished 5  per  cent  of  the  gold,  29  per  cent  of  the  silver,  nearly  70  per 
cent  of  the  lead,  and  over  85  per  cent  of  the  zinc  i)r()(luced  in  the 
county  during  1907,  but  during  the  last  half  of  the  year  the  low 
metal  prices  caused  a  number  or  operators  in  this  section  temnorarily 
to  suspend  operations. 

The  Capital  Mining  and  Tunnel  Company  probably  attracted  more 
attention  than  any  other  mining  enterprise  in  the  county  in  1907. 
By  January,  1908,  the  property  was  opened  by  a  3.000-foot  tunnel 
and  400  feet  of  drifts  on  the  vein,  and  develoj)ment  work  has  pro- 
gr^sed  steadily  sincei  The  values  are  principally  in  gold  and  silv(M\ 
The  company  erected  a  mill  in  which  the  ore  is  handled  by  crushers, 
rolls,  two  6-TOot  Chilean  mills,  amalgamating  plates,  12  card  tables, 
and  2  slime  tables;  the  slime  overflow  goes  to  canvas  tables. 

The  Mendota-Frostburg  produced  more  values  than  any  other  mint* 
of  the  district  and  furnished  much  of  the  lead  and  zinc  ctiitput  of 
that  section.  The  mine  is  opened  by  a  2,000-foot  tunnel  and  is 
equipped  with  a  40-ton  jig  concentrator. 

Tnc  Democrat  Mountain  Mining,  Milling  and  Transportation 
Company  handled  considerable  ore  from  the  Beech(»r-Boston  mines 
in  a  50-ton  jig  concentrator,  making  a  heavy  lead  concentrate  carry- 
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ing  small  gold  and  silver  values  and  a  zinc  product  which  was  not 
marketed. 

Reduced  quantities  of  silver-lead  ores  were  mined  by  the  Aliunde 
Consolidated  Mining;  CJompany,  and  the  output  of  the  Dives-Pelican 
also  dropped  off  during  1907.  Considerable  shipments  of  gold-bear- 
ing lead  ore  were  made  from  the  Bellevue-Hudson  and  the  Bellevue- 
Rochester  mines.  A  smaller  production  was  reported  from  the  Ter- 
rible mine  by  the  Whiting  Mining  and  Milling  Cfompany,  but  the  Two 
American  Sisters  mine  made  a  larger  output  than  in  1906. 

Idaho  district. — In  this  district  are  listed  the  mines  about  Idaho 
Springs,  including  Banner,  Coral,  Lower  Fall  River,  Payne's  Bar, 
Spanish  Bar,  and  Virginia  subdistricts. 

Ten  more  mines  reported  a  production  from  this  territory  in  1907 
than  in  190G,  and  the  total  tonnage  increased  7,717  short  "tons,  but 
smaller  quantities  of  gold,  silver,  copper,  and  lead  were  mined,  and 
the  total  value  decreased  from  $463,217  in  1906  to  $397,271  in  1907, 
of  which  $264,880  represents  gold  values  and  $105,529  represents 
silver.  The  small  zinc  output  was  much  larger  than  in  1906,  but 
this  metal  is  a  very  minor  lactor  in  the  production  of  the  mines  of 
the  gold  belt.  Over  four-fifths  of  the  gold  output  and  nearly  three- 
fourths  of  the  total  value  of  the  mineral  production  of  the  district 
->vere  mined  from  the  Consolidated  Gem  mines,  the  Little  Mattie 
group,  and  the  Shafter  mine. 

A  greater  tonnage  was  extracted  from  the  Gem  mines,  including 
the  Freighter's  Friend  mine,  than  in  1906,  but  it  was  of  lower  grade 
than  in  1906.  This  mine  is  worked  through  the  Newhouse  tunnel. 
The  Little  Mattie  mine,  on  Chicago  Creek,  made  a  slightly  increased 
output  during  1907.  The  Shafter  mine  developments  include  a  900- 
foot  inclined  shaft  and  a  4,370-foot  crosscut  tunnel.  The  ore  is 
treated  in  the  Hudson  Reduction  Company's  20-stamp  plate-amalga- 
mating and  concentrating  mill  at  Idaho  Springs. 

The  l^roducer  Mining  Company  made  a  greatly  increased  output 
in  1007  from  the  Silver  Age  and  Franklin  mines.  Silver  values 
jnedoniinated  with  smaller  quantities  of  gold,  lead,  and  copper. 
Less  ore  was  extracted  in  1907  than  in  1906  from  the  Edj^r  mine 
by  the  Big  Five  Tunnel,  Ore  Keduction,  and  Transportation  Com- 
pany. The  Stanley  Mines  Company  has  about  6  miles  of  under- 
ground workings  and  a  20-ton  mill  containing  crushers,  rolls,  jigs, 
stamps,  plates,  and  tables.  The  Almaden  Mines  Company  made 
some  shipments  from  its  Fall  River  mine  toward  the  end  of  1907. 
Most  of  the  shii)ments  from  the  other  mines  of  the  district  were 
small,  and  were  to  a  limited  extent  incidental  to  development  work. 
In  additicm  to  the  producing  mines,  several  properties  report  ex- 
tensive (levelc)])ment  work  for  1907,  mostly  by  means  of  tunnels. 

Jaclcson  district. — In  this  district  a  large  increase  in  the  gold  out- 
put was  more  than  offset  by  decreased  quantities  of  silver  and  lead 
mined  in  1907,  resulting  in  a  small  falling  off  in  total  values. 

The  American  Gold  Standard  Mining  Company  made  reduced 
shipments  from  its  Black  Eagle  mine,  the  principal  producer  of  the 
district.  The  Quito  mine  resumed  shipments  during  1907,  and  3 
other  mines  made  small  productions. 

Montana  district, — The  Jo  Reynolds  mine  continues  to  be  the  main 
source  of  ore  for  this  district,  but  small  productions  were  also  re- 
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ported  from  3  other  mines,  inluding  the  Earl  Kent,  which  oper- 
ated for  one  month  during  1907. 

Trail  district. — ^Trail  district  produced  less  than  one-third  of  the 
values  in  1907  that  it  did  in  1906.  Production  was  reported  from  the 
Champion  mine,  the  Brighton  mine,  and  the  Old  Stag  mine.  Some 
ore  was  extracted  during  development  work  at  the  Teller  mine  and 
at  the  Humboldt  mine.  Lessees  made  a  considerable  output  at  the 
Lamartine  mine,  which  is  opened  by  a  4,400-foot  tunnel  connecting 
with  a  1,000-foot  shaft. 

Upper  Union. — ^The  mineral  production  from  Upper  Union,  or 
Empire,  district  in  1907  was  double  the  output  of  1906.  An  increased 
tonnage  was  mined  at  the  Specie  Payment  mine,  which  has  about  2 
miles  of  working^  on  the  vem.  The  shaft  is  600  feet  deep  and  the 
tunnel  is  approjdmately  2,500  feet  long.  The  Empire  Tunnel  also 
made  a  much  larger  production,  principally  in  gold,  and  4  other 
mines  made  shipments  during  the  year  from  this  section.  A  small 
quantity  of  good  grade  gold  ore  was  shipped  from  the  Yankee  district, 
about  Alice,  during  1907. 

CONEJOS   AND   COSTILLA   COUNTIES. 

No  production  was  reported  from  either  of  these  counties,  but  the 
Asiatic  Tunnel  Mining  and  Milling  Company,  operating  in  the 
Decatur  district,  Conejos  County,  reported  the  driving  of  1,300  feet 
of  a  crosscut  tunnel,  which  will  be  3,000  feet  long  when  it  intersects 
the  veins.  The  Pass-Me-By  Tunnel  Mining  and  Milling  Company, 
in  the  same  district,  reports  a  3,725-foot  tunnel  which  cuts  the  veins 
at  a  depth  of  about  1,800  feet. 

From  the  Grey  Back  district,  about  Russell,  in  Costilla  County, 
the  Mountain  View  Mining  and  Milling  Company  reported  develop- 
ment work.  The  property  is  equipped  with  a  lO-stamp  plate-amal- 
gamating mill,  with  concentrating  tables. 

CUSTER   COUNTY. 

The  mineral  output  from  Custer  County  in  1907  was  less  than 
one-half  as  large  as  in  1906.  The  total  value  amounted  to  $31,176,  a 
decrease  of  $45,530,  Eight  mines  shipped  only  1,()01  short  tons,  as 
compared  with  3,543  tons  from  12  mines  in  1906.  The  gold  j)rodnct 
decreased  in  value  from  $16,318  in  1906  to  $6,845  in  1907,  and  the 
quantity  of  silver  dropped  from  79,480  fine  ounces  to  25,91)5  fine 
ounces.  The  copper  output  increased  from  2,725  pounds  to  8,420 
pounds,  but  there  were  only  103,585  pounds  of  lead  shipped,  as 
against  115,960  pounds  in  1906. 

Both  the  Bassick  and  the  Bismuth  mines  (the  two  largest  pro- 
ducers of  the  county),  reduced  their  output  during  1907.  The 
Bassick  furnished  inuch  of  the  gold,  and  the  Bismuth  mine  a  lar<re 
percentage  of  the  silver.  Some  silver-lead  ore  was  taken  from  the 
old  Bull  Domingo  mine  during  the  year.  Small  productions  were 
also  made  from  the  Democrat  Mountain  tunnel,  the  Horn  Silver 
mine,  the  Humboldt  mine,  and  the  King  of  the  Carbonates  mine.  In 
addition,  the  Rio  Alto  Copper  Company  made  some  test  shipments 
of  copper  ore  from  the  Hillside  district.  The  Marion  Mines  and 
Mills  Company  was  erecting  a  100-ton  concentrating  mill  to  handle 
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the  ores  from  the  Marion  mine  at  Fairview. 
carry  zinc,  gold,  silver,  and  copper. 


The  ore  is  reported  to 


DOLORES   COUNTY. 

The  total  number  of  tons  of  ore  mined  in  Dolores  County  in  1907 
and  the  total  values  of  the  contained  mineral  products  were  a  little 
more  than  seven-tenths  as  large  as  in  1906.  A  fair  increase  was 
made  in  the  gold  output  and  the  silver  decreased  slightly,  but  much 
smaller  (juantitios  of  base  metals  were  shipped.  The  gold  amounted 
to  $11,089,  a  gain  of  $2,291  over  1906,  and  the  silver  totaled  33,037 
fine  ounces,  a  decrease  of  1,253  fine  ounces.  The  copper  decreased 
from  199,379  pounds  to  99,495  pounds;  the  lead  from  118^229  pounds 
to  54,547  pounds ;  and  the  zinc  dropped  from  22,506  pounds  to  12,649 
pounds.  The  total  value  amounted  to  $57,029,  or  was  $21,935  less 
than  in  1906. 

Lon^  Cone  distrirt. — The  mines  of  this  section  were  idle  in  1906, 
but  work  was  resumed  in  1907.  This  district  furnished  over  four- 
fifths  of  the  gold  and  half  of  the  silver  of  the  county  in  1907. 

The  principal  producer  of  the  district  was  the  Emma  mine,  from 
which  was  shipped  some  high-grade  gold  and  silver  ore.  Lessees 
mined  some  lead-silver  ore,  carrymg  small  values  in  gold  and  copper, 
from  the  Swansea-Newman  mine  at  Dunton.  One  ^ipment  of  fair 
grade  gold  and  silver  ore  was  shipped  by  the  Milwaukee  Gold  Mining 
Company,  which  is  developing  its  mine  by  means  of  tunnels. 

Pioneer  or  Rico  district. — The  operations  of  1907  about  Rico  re- 
sulted in  a  greatly  reduced  output  of  all  metals.  The  United  Rico 
Mines  Comi)any  and  Mr.  Ijouis  Haberman  were  the  chief  operators 
in  this  district.*^  The  United  Rico  Company  was  developing  greater 
ore  reserves  and  experimenting  with  the  mill  during  the  jear.  The 
ore  is  a  complex  zinc-lead  sulphide  carrying  values  in  silver,  gold, 
and  cop])er.  This  comi)any's  smelter  was  not  in  commission  during 
1907. 

Some  shipments  of  silver-bearing  copper  ores  were  made  from  the 
Wellingtcm  mine,  operated  by  Mr.  Haberman.  This  mine  is  developed 
by  a  l,()88-foot  tunnel.  Formerly  the  ores  mined  on  Telescope  Moun- 
tain were  oxides,  but  of  late  only  sulphides  were  produced,  until  the 
low  metal  prices  of  last  fall  stopped  the  shipments.  Mr.  Haberman 
then  began  development  work  and  opened  up  a  new  body  of  car- 
bonate ore  50  feet  below  the  old  Sheridan  lode. 


EAGLE    COUNTY. 

ProduciUm   o/  ijnUI,  silvvr,  and  n-ssocUited  metals  in  Eagle  County,  Colo,,  in 

inoa  and  1901, 


Metal. 


(^imntity.       Value. 


QoUI fine  ounces. 

silver do 

Copper pounds. .  I 

Lead 

Zinc 


do....[ 
.do....| 


2.49-1.26 

M,912 

130,233 

:W7. 755 

1.065,082 


Total 222,799 


851.561 
63,591 
26, 135 
17, 542 
64,970 


1907. 


Quantity.      Value. 


2,594.88 

70,686 

14,270 

198.690 

507,949 


953,641 
46,587 
2,854 
10.266 
29,969 


Increase  (-^)  or 
decrease  (  — ). 


Quantity.       Valae. 


+  100.62 
-  24,826 
-115,968 
-114,065 
-667,188 


143,317 


+«2,060 
-17,001 
-22,281 
-  7.276 
-86.001 


-79,482 
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The  mineral  production  of  Eagle  County  in  1907  showed  large 
decreases  in  all  the  metals  except  gold,  which  made  a  moderate  in- 
crease over  the  production  of  1906.  The  total  value  fell  off  more 
than  one-third,  and  the  tonnage  was  also  nuich  smaller  than  in  1906, 
but  was  of  a  higher  grade.  The  building  of  the  double  tracks 
through  the  Eagle  River  Canyon,  below  Gilman,  for  the  Denver  and 
Rio  Grande  Railroad,  seriously  interfered  with  the  shipping. of  ore 
from  some  of  the  mines  and  probably  accounts  for  a  portion  of  the 
lessened  output. 

Battle  Mountain  distnct. — ^The  Bleak  House  mine  Hhii)ped  silver- 
bearing  lead-zinc  ores  to  the  zinc  smelters  at  Pueblo  and  Canon  City. 
Much  smaller  quantities  of  ore  were  sent  to  the  smelters  from  the 
Champion  group,  the  Iron  Mask  group,  and  the  Pursey  Chester 

?roup  than  m  1906;  but  the  Ground  Hog,  the  First  Chance,  and  the 
ine  Martin  groups  each  made  larger  productions  than  in  1900. 
Other  shipping  properties  about  Red  Cliff  and  Gilman  include  the 
Cyanide,  Evening  Star,  Little  May,  Pacific,  Whipsaw,  and  Wyoming 
mines,  all  developed  by  tunnels. 

Fulford  distinct. — Only  development  work  was  reported  from  the 
Fulford  section. 

noly  Cross  district. — A  smaller  output  than  in  1906  is  reported 
from  me  Holy  Cross  district.  Development  work  was  carried  on  at 
the  Grand  Trunk  mine,  which  is  now  opened  by  an  80- foot  shaft,  a 
600- foot  tunnel,  and  a  2,500- foot  tunnel. 

The  South  Homestake  Mining  Company  was  installing  a  hydraulic 
plant  to  handle  the  stream  gravels  of  this  section  during  the  summer 
of  1908. 

FREMONT  COUNTY. 

During  1907  4  mines  in  Fremont  County  produced  1G2  short  tons 
of  ore,  containing  $6,738  in  total  metal  values,  as  compared  with  a 
production  of  1,010  tons  of  ore,  valued  at  $34,809,  in  190(5.  The  gold 
production  increased  from  $77  to  $302,  and  the  quantity  of  silver 
from  79  fine  ounces  in  1900  to  501  fine  oimces  in  1907.  In  addition, 
copper  shipments  were  reported  for  the  first  time  from  3  districts 
during  1907,  resulting  in  a  county  production  of  30,330  pounds, 
valued  at  $6,066.  The  zinc  output,  which  furnished  most  of  tlie 
values  in  1906,  dropped  off  entirely. 

The  Boma  Mining  and  Milling  Company  was  developing  its  hold- 
ings at  WTiitehom,  m  the  Cameron  district,  and  made  a  small  gold 
output.  The  Stratton  and  Mohawk  group,  in  the  Badger  clistri(.t, 
about  9  miles  southeast  of  Salida,  made  a  small  shij)nient  of  copper 
ore,  bearing  gold  and  silver,  to  the  smelter  at  Salida.  Similar  ore, 
carrying  greater  copper  values,  was  shipped  from  the  Coj^j^or  ,Ja('k 
and  Jenny  mine,  near  Parkdale.  The  Isabella  mine,  in  the  Current 
Creek  district,  the  heaviest  producer  in  the  county  during  190(),  was 
idle  in  1907. 

Red  Gulch  district. — Considerable  attention  has  been  directed  to 
the  new  mining  camp  of  Fremont  County,  at  Copperfield,  12  miles 
north  of  Cotopaxi.  A  number  of  companies,  including  tlu^  Copi)er 
Prince  Mining  and  Smelting  Company,  the  Queen  Princess  Copi)er 
Mining  Company,  and  the  Red  Gulch  Gold-Copper  Mining  and 
Milling  Company,  have  been  doing  considerable  develo])mont  work 
and  have  made  some  test  shipments  of  silver-bearing  copper  ores,  in 
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which  the  ore  mineral  is  chalcocite  and  the  occurrence  in  a  coaly 
shale.  The  geology  and  ore  deposits  of  this  district  are  reviewed  by 
Waldemar  Lingdren  on  pages  170  to  174,  inclusive,  in  Part  I  of  Bulle- 
tin No.  340,  of  the  United  States  Geological  Survey. 

GILPIN    COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  QUpin  County,  Colo.,  in 

1906  and  1901. 


Metal. 

1906. 

1907. 

Increase  ( +)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold 

Silver 

Copper 

Lend 

lineouilcca.. 

do.... 

pounds.. 

do.... 

53,981.76 
242,478 
638,002 
510,791 

$1,115,902 
162,460 
123,134 
29,115 

45,899.86 
209,847 
874,060 
611,060 

$968,488 
138,169 
174,812 
82,886 

-8,582.40 
-    88,181 
+  286,068 
+  100.269 

-1177,414 
-    24,291 
+    51.678 
+      8,271 

Totiil 

1,430,611 

1,288,855 

-146,766 

In  Gilpin  County,  during  1907,  84  producing  mines  shipped  87,887 
short  tons  of  ore,  with  a  total  value  of  metal  content  amounting  to 
$1,283,855,  as  compared  with  90  mines,  114,662  short  tons  of  ore,  and 
$1,480,011  in  total  value  in  1906.  The  precious-metal  values  de- 
creased $201,705,  and  the  base-metal  values  increased  $64,949. 

Although  the  gold  output  decreased  $177,414  in  value,  this  metal 
still  forms  nearly  three-fourths  of  Gilpin  County's  total  metallic 
values.  The  gold  won  from  the  different  classes  of  ore  decreased 
nniforinly,  and,  as  in  1906,  over  nine-tenths  of  the  gold  was  extracted 
from  siliceous  ores.  The  small  placer  savings  were  three  times  as 
large  in  1907,  amounting  to  83.21  fine  ounces,  valued  at  $1,720. 

The  silver  production  amounted  to  209,347  fine  ounces  in  1907, 
valued  at  $138,109,  a  decrease  of  33,131  fine  ounces  in  quantity  and 
of  $24,291  in  value.  Proportionately,  the  largest  decreases  were  from 
coppcT-lead  and  lead  ores,  but  the  largest  actual  decrease  in  quantity 
was  ill  siliceous  ores,  which  furnished  195,277  fine  ounces,  or  over  93 
j)er  cent  of  the  entire  silver  product  of  the  county. 

A  small  portion  of  the  copper  increase  was  furnished  from  Greg- 
ory district,  but  the  bulk  of  the  gain  in  output  was  made  from  the 
Kussell  district,  which  section  also  made  a  gain  in  the  quantity  of 
lead  shipped. 

The  siliceous  ores  decreased  from  111,559  short  tons  in  1906  to 
85.()98  tons  in  1007.  The  copix^r  ores  increased  from  1,449  short  tons 
to  1,880  tons,  but  this  apparent  gain  was  overcome  by  a  decrease  of 
000  tons  in  copper-lead  ores.  The  lead  ores  dropped  from  1,054  short 
tons  in  1900  to  309  tons  in  1907. 

In  s])ite  of  the  lessened  output,  the  mining  industry  in  Gilpin 
County  in  1007  was  in  a  flourishing  condition,  as  is  evidenced  by  the 
large  amount  of  j^ermanent  develoj^ment  work  done,  especially  at  the 
larger  mines.  Foremost  in  this  was  the  completion  during  the  year 
of  the  work  of  connecting  the  Saratoga  and  Old  Town  mines  with 
the  Newhouse  tunnel.  The  Old  Town  mine's  2,205-foot  inclined 
shaft  is  connected  bv  a  4,326-foot  lateral  which  intersects  the  New- 
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house  tunnel  14,900  feet  from  its  mouth.  A  2,050- foot  lateral  and  a 
300- foot  upraise  also  connect  the  great  tunnel  with  the  tenth  level  of 
the  old  workings  of  the  Saratoga  mine.  Other  development  inchides 
the  Calhoun  Tunnel  and  Mining  Company's  lateral,  which  has  been 
driven  almost  1,000  feet,  and  which  when  completed  will  be  about 
3,000  feet  long. 

Of  paramount  interest  to  the  mining  industry  of  Gilpin  County  is 
the  plan  now  on  foot  to  complete  the  Newhouse  tunnel  by  advancing 
the  breast  until  it  connects  with  the  old  Eureka  sliaf t  and  drains  the 
Quartz  Hill  and  Gunnell  Hill  properties,  for  which  a  record  produc- 
tion of  $55,000,000  is  claimed,  extending  over  a  period  of  forty  years 
of  mininff. 

Central  district. — ^With  the  same  number  of  producing  mines  as  in 
1906,  the  output  of  this  district  dropped  off  over  two-fifths  in  1907. 
(jold  values  pi-edominated,  with  some  silver  and  a  little  copper  and 
lead.  The  principal  producing  mines  of  this  district  include  the  Del- 
monico,  Dean  and  Castro,  Huddleston,  Mackey-Burroughs,  Nemeha, 
and  Balls  County  mines. 

Enterprise  district. — ^The  Four  Mile  Gulch  Tunnel  and  Mining 
Company  produced  some  precious  metal-bearing  lead  ores  from  the 
Bryan  inine  which  is  developed  by  a  200-foot  shaft  and  a  1,200-foot 
tunnel. 

Eureka  district. — ^The  output  of  the  Eureka  district  was  almost 
wholly  in  gold  values  in  1907j  and  lacked  only  $178  of  being  equal  to 
the  total  values  of  1906.  This  section  has  been  a  rich  producer  and 
will  undoubtedly  add  greatly  to  the  county's  gold  totals  again  when 
the  Newhouse  tunnel  unwaters  the  mines.  The  Eureka  was  the  largest 
shipping  mine  in  the  section  during  1907.  The  vertical  shaft  of  this 
mine  is  to  be  the  terminal  of  the  oig  tunnel  as  originally  planned. 
Some  production  was  also  made  from  the  properties  of  the  old  Gun- 
nell Companjr. 

Gregoi^  district. — Reports  for  1907  from  the  mines  of  the  Gregory 
district  show  smaller  totals  for  the  number  of  tons  mined  and  the 
quantities  of  gold,  silver,  and  lead,  and  for  the  total  value  of  the 
metals  recovered  than  in  190C,  but  there  was  a  larger  copper  product. 
The  gold  was  less  by  $13,739,  and  the  silver  output  decreased  20,003 
fine  ounces.  There  were  74,480  more  pounds  of  copper  reported  in 
1907  than  in  1906,  but  the  lead  output  fell  short  of  the  production  of 
1906  by  123,173  pounds.  The  total  value  amoimted  to  $279,891,  as 
compared  with  $298,205  in  190G. 

Among  the  mines,  returns  were  made  in  1907  by  the  Chicago-Carr, 
the  Banzai,  the  Freedom,  the  General  Loss,  the  Vasa,  the  Fifty  Gold 
Mines  Corporation,  the  New  National  tunnel,  the  Gower  mines,  the 
Aztec  Mines  Company,  and  the  Ontario-Colorado  Company.  The 
production  from  the  Fifty  Gold  Mines  Corporation  was  interfered  with 
during  1907  by  the  carrying  on  of  extensive  development  work.  The 
New  National  tunnel  is  3,000  feet  long.  The  Gower  Minos  Syndicate, 
Limited,  rei)orted  1,110  feet  of  development  for  1007  on  the  Kunning 
Lode  mine,  including  200  feet  of  raises  and  800  fe^t  of  drifts. 

Independence  district. — ^The  production  from  tlie  Independence 
district,  about  RoUinsville,  in  1907  amounted  to  just  half  the  output 
for  1906.  The  values  were  almost  entirely  in  gold,  with  small  quan- 
tities of  silver,  copper,  and  lead.    The  Perigo  mines  and  the  Six  Day 
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mines  were  the  main  producers,  while  development  work  was  re- 
ported by  the  Decatur  Company. 

Nevada  district. — ^A  decreased  tonnage  in  1907  furnished  more  ffold 
(the  principal  product) ,  but  less  quantities  of  silver,  copper,  and  kad, 
and  a  greater  total  value  than  in  1906  from  the  Nevada  section.  The 
Alps  mine  contributed  most  of  this  output. 

Pine  district. — A  greatly  decreased  output  was  reported  from  the 
mines  about  Apex,  but  some  prospect  work  was  being  carried  on  in 
this  section  during  the  year. 

Quartz  district, — The  7  shipping  mines  of  the  Quartz  district  in 
1907  reported  only  about  one-fourth  as  much  of  an  output  as  was 
made  by  9  mines  during  190G.  The  decreases  in  tonnage  and  in  quan- 
tities of  metals  were  uniform,  and  the  total  values  fell  from  $79,417 
to  $20,175:  Lead  ores  were  shipped  from  the  Hayseed  tunnel  and 
from  the  Tucker  and  Anchor  mines.  Lessees  operated  the  San  Juan 
mine  for  about  a  third  of  the  year.  Shipments  were  made  also  frcwn 
the  Herbert  Spencer,  Keystone,  and  Virmnia  mines. 

Russell  district. — With  29  out  of  the  78  producing  deep  mines  of 
tlie  county,  the  Russell  Gulch  section  produced  about  65  per  cent  of 
the  tonnage,  total  values,  and  quantities  of  gold,  silver,  copper,  and 
lead  marketed  from  Gilpin  County  during  1907.  The  56,208  short 
tons  of  ore  mined  contained  gold  valued  at  $621,729,  141,710  fine 
ounces  of  silver,  507,170  pounds  of  copper,  and  412,396  pounds  of 
lead,  or  $850,549  in  total  values.    Compared  with  the  production  of 

1906  the  precious-metal  values  decreased  $100,439,  but  the  value  of 
the  l)ase-metal  output  of  the  district  increased  $67,527.  The  quantity 
of  copper  nearly  doubled,  and  over  14  times  as  much  lead  was  re- 
ported. This  section  was  the  first  of  the  districts  of  Gilpin  County 
to  be  served  by  the  Newhouse  tunnel,  and  a  considerable  portion  of 
the  output  is  now  brought  to  the  surface  by  means  of  this  adit.  As 
mentioned  above,  the  decreased  production  from  this  region  was 
caused  by  some  of  the  larger  companies  devoting  their  energies  in 

1907  to  the  completion  of  the  connecting  laterals  between  the  tunnel 
and  their  own  workings.  The  larger  producers  included  the  opera- 
tors of  the  Aduddell  mine,  the  Druid  Mining  and  Leasing  Company, 
the  Town  Topics  Gold  Mining  Company,  the  Jefferson-Calhoun  Min- 
ing Company,  the  Pewabic  Consolidated  Gold  Mines  Company,  the 
Old  Town  Consolidated  Mining  Company,  the  Sarat(^  Develop- 
ment Company,  and  the  Cashier  Gold  Mining  and  Reduction 
Company. 

(JRAND    C:OUNTY. 

As  in  1006,  mining  activity  in  (Jrand  County  in  1907  was  restricted 
to  develo(^)ment  and  prospect  work.  The  Seneca  group,  in  the  Grand 
Lake  section,  reported  a  1,100- foot  tunnel.  Development  work  placed 
some  <rold-silver-lead  ores  on  the  dump  of  the  Williams  Fork  Mining 
and  Milling  Company's  properties  in  the  La  Plata  district. 

GUNXISOX  COUXTY. 

The  mineral  production  of  Gunnison  County  in  1907  shows  a  large 
falling  off  from  the  figures  of  1906.  Seventeen  mines  produced  18,078 
short  tons  of  ore,  containing  $92,732  in  total  metal  values,  as  com- 
pared with  20  mines,  31,108  tons,  and  $109,137  in  total  values  in  1906. 
The  gold  amounted  to  2,978.40  fine  ounces,  valued  at  $61,569,  a  decrease 
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of  $25,936.  The  silver  product  was  less  by  43,521  fine  ounces  than 
in  1906,  and  amounted  to  only  27,277  fine  ounces,  with  a  value  of 
$18,003.  The  copper  output  was  13,690  pounds,  valued  at  $2,738. 
The  lead  totals  dropped  from  248,737  pounds  in  1906  to  120,226  in 
1907,  and  the  zinc  figures  fell  from  328,180  pounds  to  only  68,644 
pounds  in  1907. 

Cocheto'pa  district. — ^The  production  came  from  the  Maple  Leaf 
mine  at  SiUsville,  the  1  producer  of  this  section,  but  was  less  than 
that  for  1906,  owing  in  a  large  measure  to  low  prices  of  metals  toward 
the  end  of  1907. 

Box  Canyon  district. — A  small  production  of  gold  and  silver  was 
made  from  the  Box  Canyon  district  in  1907.  A  mill  was  built  dur- 
ing the  year  bv  the  Abe  Lincoln  Mining  and  Milling  Company  at 
Bowerman.  Some  bullion  shipments  were  made  from  the  Camp 
Bird  mine,  which  is  equipped  with  a  10-stamp  mill. 

Domingo  district.-^^hQ  Good  Hope  Mining  and  Reduction  Com- 
pany's 700- foot  vertical  shaft  near  Vulcan,  12  miles  southwest  of 
Grunnison,  was  idle  during  1907.  The  ore  is  reported  as  being  a 
refractory  sulphide,  carrymg  gold,  silver,  and  copper  values. 

Elk  Mountain  district  (or  Ruby  district). — Some  fair  grade  gold- 
silver  ore  was  shipped  to  the  smelter  from  the  Ruby  Kmg  mine  at 
Irwin.  ^  A  1,000-foot  crosscut  tunnel  was  being  driven  at  the  Moun- 
tain King  mine,  at  Gothic,  to  cut  a  lead  of  gold-silver-copper  ore. 
The  Usonia  tunnel  at  Crested  Butte  is  also  a  long  crosscut,  driven 
to  develop  3  croups  of  claims. 

Gold  Brick  district. — ^The  Gold  Brick  district  was  the  leading  gold 
producing  section  of  the  county  in  1907,  furnishing  $48,796  of  the 
value  of  the  countv  total  of  $61,569.  Over  four-fifths  of  the  tonnage 
and  nearly  three-fifths  of  the  total  metal  values  were  mined  in  this 
section.  Compared  with  the  production  of  1906  there  was  a  de- 
creased tonnage  and  output  of  gold,  silver,  and  lead  in  1907,  and  the 
total  value  oi  the  metal  production  of  the  district  was  less  by  $11,- 
265.  All  of  the  4  producing  mines  made  some  lead  production  in 
addition  to  that  of  tne  precious  metal  values.  The  producing  mines 
include  the  Raymond  Consolidated  mine.  Grand  Prize  mine,  Chief- 
Buckeye-Bonanza  King  group,  and  the  Red  Jacket  mine,  all  of 
which  have  some  tunnel  developments.  Development  work  was  in 
progress  at  the  Swiss  Belle,  the  Gold  Links,  and  the  Golden  Islet 
mines — at  the  latter  two  by  means  of  long  tunnels.  The  Carter  Min- 
ing Company  reports  the  completion  or  4,200  feet  of  a  7,500-foot 
tunnel.  This  company  planned  to  erect  a  20-stamp  plate-amalga- 
mating and  concentrating  mill  during  1908. 

Rock  Creek  district. — ^A  greatly  reduced  output  was  made  from  the 
Bock  Creek  and  Crystal  River  section  in  1907.  A  few  small  test 
shipments  of  silver-lead  ores  constituted  the  entire  production  for  the 
year. 

Quartz  Creek  district. — Development  work  by  means  of  tunnels 
covers  the  reports  for  1907  of  both  the  N.  B.  C.  Mining  Company  and 
the  Pandora  Mining  and  Milling  Company  in  the  Quartz  Creek 
district. 

Tin  Cup  district. — Much  less  gold,  silver,  and  lead  ore  was  mined 
in  the  Tin  Cup  district  in  1907  than  was  produced  in  1906.  The 
Bmnswick  Minmg  and  Milling  Company  was  the  principal  producer 
64949— M  B  1907,  pt  1 17 
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in  1907.    This  property  is  opened  by  a  440-foot  shaft  and  1,600  feet 
of  drifts. 

Tomichi  district. — ^As  compared  with  the  production  of  1906  the 
Tomichi  district  made  an  increased  tonnage  and  output  of  all  5 
metals  during  1907.  The  Morning  Star  mine  shipp^  values  in 
silver,  lead,  and  zinc,  extracted  from  shallow  workings,  and  silver- 
lead  ore  carrying  a  little  gold  was  mined  from  the  Morning  Glim 
mine.  The  (jreat  Central  Mining  and  Milling  C!ompany  was  also 
active  in  this  section. 

HINSDALE  COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Hinsdale  County,  Colo,,  in 

1906  and  1907. 


Metal. 

1906. 

1907. 

Increase  (+)  or  de- 
crea»(-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do — 

Copoer pounds.. 

Zinc... do...*. 

1,185.68 
87,940 
68,621 
753.950 
80,475 

924,510 

58,920 

12,279 

42,975 

1,859 

363.78 
50,109 
99,410 
1,204,628 
23,084 

S7.520 
83.072 
19,882 
68,845 
1,859 

-82L90 
-87,881 
+  85,789 
+460,678 
-    7,441 

-116,990 
-25.818 
+    7.608 
+  20,870 
-       600 

Total 

140,543 

125,678 

-14,865 

The  metal  production  from  the  mines  of  Hinsdale  County  was  a 
little  smaller  in  1907  than  in  1906,  the  total  value  falling  from 
$140,543  to  $125,678.  Nine  mines  reported  a  tonnage  of  10,740  short 
tons,  as  compared  with  IG  mines  and  7,086  short  tons  in  1906.  The 
lead  ores  amounted  to  9,362  tons,  or  87  per  cent  of  the  total  tonna^. 
In  addition,  there  were  1,303  tons  of  copper-lead  ores,  60  tons  of  &y 
or  siliceous  ores,  and  15  tons  of  copper  ore  shipped  in  1907.  A  large 
decrease  of  output  is  noted  in  the  precious  metals  in  1907,  whidi 
amounted  to  less  than  half  of  that  for  1906.  The  value  of  gold  pro- 
duced fell  off  to  $7,520,  or  to  less  than  one-third  of  that  of  1906,  and 
the  quantity  of  silver  decreased  43  per  cent.  On  the  other  hand,  the 
base  metal  values  increased  $27,973.  The  copper  product  was  over 
one  and  one-half  times  as  large  as  in  1906,  and  the  lead  output  was 
nearly  60  per  cent  greater  and  furnished  over  half  the  metal  values 
of  the  county  in  11)07. 

Galena  district. — Sij:  producing  mines  in  the  Galena  district  made 
a  little  larger  production  than  was  recovered  by  eieht  mines  in  1906. 
The  tonnage  increased  over  threefold  in  1907.  A  slight  gain  in  cop- 
per and  a  substantial  increase  in  the  lead  output  more  than  balanced 
the  small  decreases  in  gold,  silver,  and  zinc  values.  Silver-lead 
values  constituted  over  four-fifths  of  the  total  output  from  the  Galena 
district.  Lead  concentrates  bearing  precious  metals  were  shipped 
from  the  mill  of  the  Hidden  Treasure  Consolidated  Mining  Company 
until  July  1, 1907,  when  a  cloudburst  damaged  the  water-power  plant 
and  prevented  operations  until  the  metal  prices  fell  in  the  latter  part 
of  the  year,  causing  the  plant  to  remain  idle  during  that  time.  The 
Hanna  Mining  and  Milling  Company  treated  the  ores  from  the  Moro 
mine  in  a  100-ton  concentrating  mill,  which  was  also  run  on  custom 
ores.    The  company  is  developing  the  Moro  vein  by  means  of  3 
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tunnels.  Crude  silver-lead  ore,  carrying  small  gold  and  copper 
values,  was  shipped  from  the  Lellie  mines  by  the  Planet  Mining  and 
Beduetion  Company.  Shipments  were  also  made  from  the  Excelsior 
mine,  the  Highland  Chief  group,  and  the  Cora-Sulphuret  mines. 
Development  work  was  being  carried  on  at  the  Dolly  Varden,  Frank 
Hough,  and  Dewey  Number  2  mines. 

Lake  district. — ^Fewer  mines  in  1907  than  were  worked  in  1906  pro- 
duced a  little  over  a  third  as  much  ore  as  was  mined  in  the  Lake  dis- 
trict in  1906.  Less  gold  and  silver  was  reported,  but  the  copper  and 
lead  values  more  than  doubled.  The  lead  values  formed  nearly  one- 
half  of  the  total  value  of  the  mineral  product  of  this  district,  which 
decreased  from  $59,773  in  1906  to  $44,446  in  1907. 

The  production  irom  the  Pelican  mine  was  extracted  from  2  tun- 
nels, one  600  feet  and  the  other  900  feet  lonff.  A  large  output  of 
copper-lead  ores,  carrying  gold  and  silver  values,  was  made  at  the 
Yellow  Medicine  mine.  Only  development  work  was  reported  from 
the  Park  district  for  1907. 

JEFFERSON    COUNTY. 

As  in  1906,  the  production  from  Jefferson  County  in  1907  was 
limited  to  the  Evergreen  section  and  resulted  from  the  marketing, 
for  test  purposes,  of  small  quantities  of  ore  extracted  in  doing  devel- 
opment work  at  the  Augusta  and  Malachite  mines.  Waldemar  Lind- 
gren  gives  a  short  description  of  the  geology  and  ore  deposits  of  this 
section  on  pages  167  to  170,  inclusive,  m  the  receint  "  Contributions  to 
Economic  Geology,"  Bulletin  No.  340,  Part  I,  of  the  United  States 
Greological  Survey. 

LAKE   COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Lake  Cnunfy,  Coin,,  in  tU06 

and  1901, 


MetaL 

1906. 

1907. 

lucrcaae  (+)  or  de- 
crease (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

GoM fine  ounces.. 

73,016.81 

8,890,388 

2,092,735 

47,4A6,9&t 

71,702,721 

$1,509,881 

2,606,526 

403,898 

2,705,047 

4,378,866 

51,504.88 
4,151,913 
2,679,510 
32,519,796 
37,412,374 

81,004,690 

2,742,213 

535,902 

1,723,549 

2,207,330 

-  21,511.93 
+      264,575 
+      586, 775 
-14,937,168 
-34,290,347 

-  $444,691 

SUver do.... 

£2Sr.'.:::::::::::!?.^o^:: 

2UXIC do.... 

+    135.717 
4-    132,004 
-    9H1,49H 
-2,166,536 

Total 

11,598,718 

8,273,714 

-3,325,004 



The  production  of  the  mines  of  Lake  County  (Lfcadvillc),  in  1907, 
as  shown  by  the  foregoing  table^  decreased  from  the  high  figures  of 

1906.  The  year  1907  opened  with  everything  pointing  to  a  record 

S»roduction^  with  favorable  metal  prices;    but  with  the  subsequent 
ailing  oflf  in  prices,  the  great  camp  saw  the  tonnage  rapidly  decrease 
and  2 large  companies  close  their  mines. 
Seventy  producing  properties  mined  631,273  short  tons  of  ore  in 

1907,  as  compared  with  672,055  tons  from  61  mines  in  1900.  The 
production  fell  oflf  40,782  short  tons,  and  the  total  value  per  ton 
dropped  from  $17.26  to  $13.10, 
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Beviewing  the  tonnage,  as  classified  by  the  metallic  content,  it  will 
be  noted  that  the  dry  or  siliceous  ores  increased  from  201,878  short 
tons  to  272,728  tons,  and  there  were  1,549  more  tons  of  copper  ore 
shipped  than  in  1906.  The  quantities  of  lead  and  zinc  ores  mined  in 
1906  and  1907  were  reduced  as  follows:  Lead  ores  from  210,404  to 
156,799  short  tons,  zinc  ores  from  9,039  to  624  short  tons,  and  lead- 
zinc  ores  from  250,734  to  199,573  short  tons.  The  total  value  was 
reduced  $3,325,004,  or  about  three-tenths  of  the  value  in  1906.  Nearly 
two-thirds  of  this  decrease,  or  $2,166,536,  was  due  to  smaller  zinc 
shipments. 

Lake  County  produced  22  per  cent  of  the  total  value  of  the  metal 
output  of  the  State,  and  thus  ranked  second  to  Teller  in  total  value. 
With  more  than  a  quarter  of  the  total  number  of  tons  mined  in  Col- 
orado in  1907  to  its  credit.  Lake  County  ranked  first  in  tonnage  and 
in  the  output  of  4  out  of  5  metals—silver,  copper,  lead,  and  zinc,  and 
was  surpassed  in  the  production  of  gold  by  only  3  counties — ^Teller, 
San  Miguel,  and  Ouray. 

Of  the  State's  total  output  of  the  different  metals  this  county  mined 
approximately  three-eighths  of  the  silver  and  lead,  over  32  per  cent 
of  the  copper,  and  almost  71  per  cent  of  the  zinc. 

The  decrease  in  the  gold  output  amounted  to  21,511.93  fine  ounces, 
of  which  the  dry  or  siliceous  ores  furnished  20,128.75  fine  ounces; 
the  lead  ores,  1,692.97  fine  ounces;  and  the  lead-zinc  ores,  1,094.67 
fine  ounces.  There  was  a  slight  increase  in  placer  gold  in  1907,  and 
the  coi)i)er  ores  supplied  1,373.51  fine  ounces  more  than  in  1906.  An 
appreciable  percentage  of  the  gold  output  of  Lake  County  in  1900 
was  mined  as  native  gold,  and  was  accredited  to  siliceous  ores.  That 
this  output  was  less  in  1908  partially  accounts  for  a  smaller  quantity 
of  gold  from  an  increased  tonnage  of  this  class  of  ore  in  1907. 

The  increase  of  264,575  fine  ounces  of  silver  in  1907  was  due  to  the 
greater  tonnage  of  dry  or  siliceous  ores  and  copper  ores.  The  former 
furnished  537,096  fine  ounces  and  the  copper  ores  22,097  fine  ounces 
more  than  in  1906.  Over  three-fifths  of  the  silver  produced  in  the 
county  was  won  from  dry  or  siliceous  ores.  The  lead,  zinc,  and  lead- 
zinc  ores  contained  295,297  less  fine  ounces  of  silver  than  in  1906. 

The  copper  output,  as  reported  by  the  mines,  increased  over  28  per 
cent  and  amounted  to  2,679,510  pounds,  but  the  quantity  of  lead  pro- 
duced decreased  nearly  a  third,  and  the  value  fell  off  nearly  a  minion 
dollars. 

The  mines  of  Lake  County  shipped  only  37,412,374  pounds  of  zinc 
in  1907,  as  compared  with  71,702,721  pounds  in  1906.  This  entire 
decrease  was  caused  by  4  large  companies  which  made  reduced  ship- 
ments during  1907. 

The  high  metal  prices  prevailing  during  the  latter  half  of  1906  and 
the  first  half  of  1907  led  to  the  developing  of  a  verjr  large  tonnage 
of  low-grade  ore  in  the  projierties  of  the  Western  Mming  Company, 
in  the  Downtown  section.  However,  the  margin  of  profit  on  these 
ores  was  so  small  that  when  the  prices  dropped  the  Midas  Company 
pulled  its  pumps  at  the  Penrose  shaft  and  consequently  much  of  the 
Downtown  section  began  to  flood.  Because  of  low  zinc  prices  the 
A.  Y.  and  Minnie  mine  was  closed  in  September,  but  this  is  a  dry  mine, 
and  work  can  be  resumed  whenever  the  prices  warrant  such  action; 
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but  the  cost  of  again  unwatering  the  Midas  properties  could  only  be 
met  by  extremely  favorable  metal  prices. 

The  output  from  the  Iron  Silver  Mining  Company  was  also  greatly 
curtailed  in  1907  because  of  unsatisfactory  metal  j^rices.  The  prop- 
erties of  this  company  include  the  North  Afoyer,  South  Moyer,  Tucson, 
and  Dome  shafts.  In  190G  this  company  mined  more  metal  values 
than  any  other  company  in  Colorado. 

Previous  to  the  decline  in  metal  prices  there  was  considerable 
development  work  in  progress  over  the  entire  district,  and  a  number 
of  new  enterprises  were  drawing  the  attention  of  the  mining  public. 
After  the  fall  in  prices  and  the  consequent  closing  of  -the  properties 
there  was  a  noticeable  increase  in  the  leasinnr  system  about  the  county. 

The  Leadville  District  Mining  and  Milhng  Company  put  its  mill 
in  operation  during  1907.  The  mill  is  located  just  north  of  the 
Arkansas  Valley  smelter  and  handles  low-grade  sulphide  ores  from 
the  dumps  of  the  Ibex  Mining  Company.  By  the  use  of  jigs  and  con- 
centrating tables  some  of  the  silica  is  eliminated  and  a  marketable 
product  is  made  from  ores  which  are  otherwise  not  acceptable  to  the 
.smelter.  The  Adams  or  Wolftone  mill  handled  the  sulphide  ores  from 
the  Wolftone  mine.  The  A.  Y.  and  Minnie  mill  was  closed  when  the 
mines  ceased  producing. 

Electric  j>ower  was  more  extensively  used  about  the  district  in 
1907  than  in  1906,  since  the  transmission  lines  have  been  extended 
from  the  Leadville  Light  and  Power  Company's  plant,  at  the  mouth 
of  the  Yak  tunnel. 

MINES  BKVIEW  OF  LAKE  COUNTY. 

The  Iron  Silver  Mining  Company  mined  the  greatest  tonnage  and 
had  also  the  greatest  output  in  Lake  County,  though  the  total  values 
decreased  compared  with  190G.    Likewise,  the  Ibex  Mining  Com- 

Sany's  production  fell  off  in  1907  because  of  large  gold  and  zinc 
ecreases  and  small  silver  and  lead  decreases.  The  copper  values 
increased  slightly.  This  company's  Little  Johnny  mine  is  the  source 
of  much  of  the  gold  produced  in  Lake  County  each  year. 

The  Yak  Company  continued  its  coui-se  on  approximately  the 
same  basis  as  in  1900.  This  company  is  the  heaviest  producer  of 
silver  in  Colorado  and  its  extensive  developments  and  holdings  make 
it  the  foremost  enterprise  of  Leadville. 

An  increased  tonnage  and  production  of  gold,  silver,  copper,  lead, 
and  zinc  were  made  from  the  Western  Mining  Coini)any's  Carbonate 
Hill  mines.  About  four-fifths  of  this  ore  is  handled  by  the  Adams 
mill,  near  the  Wolftone  shaft,  and  the  values  are  principally  lead 
and  zinc. 

The  Morning  Star  and  the  Evening  Star  mines  shipj^ed  an  increased 
tonnage  of  oxidized  iron  ore,  carrying  silver-lead  values.  The  New 
Monarch  Mining  Company  continued  to  make  substantial  shipments 
of  gold-silver-copper-lead  ores,  in  which  the  gold  values  were  about 
equal  to  those  oi  the  other  3  metals. 

Development  work  at  the  Fanny  Rawlings  mine  exposed  a  good 
body  of  very  high-grade  gold  ore,  containing  some  met  allies.  The 
Nisi  Prius  Consolidated  Mining  Company  shipped  silver-lead  ores. 
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LA    PLATA    COUNTY. 

T\w  lolal  valiio  of  the  metal  production  from  La  Plata  County  in 
11)07  ainonulod  to  $550,022,  a  gain  of  $170,333  over  the  value  of  the 
output  of  190().  The  gold  production  was  19,954.64  fine  ounces, 
vahu'd  at  $n2,4J)J),  an  mcrease  of  $108,569;  and  the  silver  output 
ainoimtcMl  to  217,432  fine  ounces,  valued  at  $143,505,  a  gain  of  95,<21 
line*  ounc(»s.  No  copi)er  production  was  reported,  and  the  small  lead 
product  ion  dropiKHl  to  340  pounds. 

Sovcn  luiiics  shipped  7,789  short  tons  of  high-grade  siliceous  gold 
ort^s  \\\  1907,  JUS  compared  with  7,757  tons  from  8  mines  in  1906.  The 
production  was  confined  to  the  California  district,  northwest  of 
Uurau^o. 

Tho  May  Day  mine  continued  to  be  the  largest  producer  of  this 
section,  hut  a  much  larjjer  production  was  made  rrom  the  Valley 
\'ic\v  mine  in  1907  than  in  1906.  The  Empire  Gold  Mines  Company 
made  a  shipment  from  tho  Small  Hopes  mme,  which  is  developed  by 
a  2 H^  foot  shaft  and  2  tunnels,  one  600  and  the  other  1,780  feet  long. 
The  Hoivn  (lulch  Mining  Company  has  been  developing  its  property 
by  moans  of  tunnels,  and  in  November,  1907,  opened  up  a  vein  of  ore 
from  which  it  expects  to  make  heavy  shipments  durmg  1908.  The 
old  NearlcctOil  mine  has  ivmainod  idle  for  the  last  two  years,  and  onlv 
developinent  work  was  ivportod  by  the  Bonnie  Girl  Mining  and  Milf- 
injir  iVmpany. 

i Considerable  development  and  prospect  work  was  done  throughout 
the  i\MmtY  and  small  shipments  were  made  from  a  number  of  mines. 

MlNF-RAl.   COUNTY. 
?"•/:•.  '  ,*    .".  .V  :.:•*.  .7i;if  .3,<.-e'V}iWr(J  wit/iar*  in  .Uinerfll  County,  Colo.,  in 

:.'■';"•.•?  i7»iii    .'.-i'"?. 
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Decrease. 

Vfc-  .r 

v  .«.-:■:?•       VfciTie. 

Quantity,  i   Valae. 

2.007.51        841,499 

:?9.6d2  ;      196.212 

2.»l,Sn  1      178. 8« 

i.;».eoi !    i«,«r7 

.  ^A..  r-f 
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V     •       i^  .'f:  . ''  :-.'?Ariy'S2  per  ton  is 
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The  carbonate  ores,  which  are  shipped  crude,  decreased  from 
49,460  tons  in  1906  to -37,032  tons  in  1907,  but  the  average  vahie  per 
ton  increased  from  $15.30  per  ton  to  $16.78  per  ton,  and  the  total 
values  from  this  class  of  ore  decreased  from  $756,698  to  $621,459. 
The  gold  content  increased  from  $9,378  in  1906  to  $9,815  in  1907, 
and  the  lead  product  more  than  doubled,  and  amounted  to  1,650,849 
pounds,  as  compared  with  635,545  pounds  in  1906,  but  the  silver 
mined  in  this  ore  decreased  from  1,061,334  fine  ounces  to  794,165  fine 
ounces. 

The  concentrates  from  67,945  short  tons  of  sulphide  ores  contained 
gold  valued  at  $108,131,  76,291  fine  ounces  of  silver,  9,006,113  pounds 
of  lead,  and  1,838,136  pounds  of  zinc,  with  a  total  value  of  $744,257. 
Compared  with  the  corresponding  figures  for  1906,  these  totals  present 
the  following  decreases:  8,759  tons  of  ore,  $41,936  in  value  of  gold, 
12,693  fine  ounces  of  silver,  3,396,679  pounds  of  lead,  1,724,601  pounds 
of  zinc,  and  $389,715  in  total  value.  The  values  in  the  crude  sulphide 
oi-es  decreased  from  $14.78  per  ton  in  1906  to  $10.95  per  ton  in  1907. 

The  year  1907  promised  to  furnish  a  record  production  from  Min- 
eral County  until  the  metal  prices  declined,  when  the  output  de- 
creased rapidly,  since  the  lead  and  silver  values  predominate  in  this 
section. 

The  following-mentioned  companies  produced  sulphide  ores  bear- 
ing precious  metals  which  were  made  into  lead  and  zinc  concentrates. 
The  production  from  the  Creede  United  Gold  Mines  Company 
(whicli  is  concentrated  in  the  Humphrj'^s  mill)  was  less  than  in  1906, 
as  this  company  was  doing  a  large  amount  of  development  work. 
At  the  Amethyst  mine  a  greater  tonnage  and  quantity  of  silver 
were  mined  than  in  1906,  but  the  gold,  lead,  and  zinc  values  fell  off 
so  that  the  total  value  of  the  output  was  considerably  less.  The  mine 
is  opened  by  a  1,400-foot  incline  and  is  equipped  with  a  100-ton  con- 
centrating mill.  Electric  power  was  installed  by  this  company  dur- 
ing the  year.  The  East  A\  illow  Mining  Company  and  the  Ridge  and 
Mexico  Mining  and  Milling  Company  made  shipments  of  concen- 
trates. The  Commodore  Mining  Company  and  the  Del  Monte  Leas- 
ing Company  shipped  crude  silver-lead  ore.  The  Batchelor  mine 
shipped  silver  ore  irom  a  vein  opened  by  a  4,800- foot  tunnel.  The 
Corsair  and  the  Alpha  mines  shipped  crude  ore.  The  Monte  Carlo 
Gold  and  Silver  Mining  Company  also  made  some  production  from 
the  Champion  mine.  Only  development  work  was  reported  by  the 
Mollie  S.  Mining  Company,  the  Kio  Grande  Mining  and  Milling 
Company,  and  by  the  Ada  mine. 

MONTEZUMA  AND  MONTROSE  COUNTIES. 

Three  small  mines  made  test  shipments  of  gold  and  silver  ores 
from  the  Mancos  section,  in  Montezuma  County,  during  1907.  The 
value  of  the  gold  product  amounted  to  $535  and  the  silver  to  147 
ounces,  valuedat  $97,  a  total  metallic  value  of  $632.  The  Tomahawk 
Mines  Company  spent  the  year  doing  development  work  and  reported 
a  1,200-foot  tunnel. 

The  production  from  Montrose  County  consisted  of  $314  in  gold 
and  9  fine  ounces  of  silver,  and  was  valued  at  $320. 
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The  La  Sal  Copper-Silver  Mining  Company,  operating  in  the  La 
Sal  district,  mined  some  good  grade  silver-bearing  copper  ore  during 
1907,  but  none  of  it  was  marketed.  The  mine  was  developed  by  a 
375-foot  shaft  and  by  2  tunnels,  one  390  feet  and  the  other  1,400  feet 
long.  Lack  of  transportation  facilities  retards  the  exploitation  of 
the  mineral  resources  of  this  county. 

OURAY   COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Ouray  County,  Colo.,  in 

1906  and  1907. 


Metal. 

1906. 

1907. 

Increaw(+)or  de- 
creaae(-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces.. 

Silver do.... 

Copper pounds.. 

Zinc do 

47,996.66 
916,256 
297,741 

6,025,885 
10,377 

•992,179 

618,892 

57,464 

286,447 

688 

116,828.00 

852,519 

410,720 

8,496,958 

30,407 

$2,416,049 

282,668 

82,144 

185,839 

1,794 

+      20,080 

—  881,229 
+       24.680 

-  101  108 

+      i.ia 

Total 

1,950,615 

2,916,969 

+      966,874 

Ouray  County  showed  an  increase  of  nearly  a  million  dollars  (or  50 
per  cent)  in  the  total  value  of  the  metallic  production  as  compared 
with  that  of  190G,  but  outside  of  the  Sneffels  district  the  mines  of 
Ouray  depend  largely  upon  silver  and  lead  values,  and  the  drop  in 
metal  prices  caused  large  decreases  in  the  production  of  each  of  these 
metals  during  the  year,  silver  falling  off  more  than  three-fifths,  or 
563,737  fine  ounces.  The  lead  totals  were  over  1,500,000  pounds  less 
than  in  1906. 

Twentv-five  producers  in  1907  mined  96,662  short  tons  of  ore  in 
Ouray  CJounty,  as  compared  with  48,468  tons  from  23  mines  in  1906, 
but  the  average  value  per  ton  decreased  from  $40.25  to  $30.18. 

The  quantity  of  siliceous  or  dry  ores  mined  increased  from.  39,129 
tons  in  1906  to  91,763  tons  in  1907,  and  the  copper-lead  ores  increased 
from  34  tons  to  2^549  tons ;  but  smaller  quantities  of  copper  and  lead 
ores  were  mined  in  1907  than  in  1906.  The  gold  won  irom  siliceous 
or  dry  ores  increased  from  43,569.29  fine  ounces  to  111,198.06  fine 
ounces,  and  formed  over  95  per  cent  of  the  total  gold  product  for 
1907.  More  gold  was  also  won  from  copper  ores,  copper-lead  ores, 
and  lead-zinc  ores,  but  less  from  lead  ores  than  in  1906. 

Ouray  County  ranked  third  to  Teller  and  San  Miguel  counties  as  a 
gold  producer  in  1907. 

Much  less  silver  was  mined  in  all  classes  of  ore  in  1907  than  in  1906, 
except  from  copper-lead  and  lead-zinc  ores,  which,  however,  furnished 
but  a  small  percentage  of  the  total  output. 

For  the  last  three  years  Ouray  County  has  been  the  center  of  con- 
siderable prospecting  and  development  work,  and  with  the  exception 
of  that  from  a  few  large  established  mines  the  production  from  most 
of  the  mines  of  the  county  results  from  carrying  on  development 
work.    The  United  States  Geological  Survey  has  recently  mapped  the 


geology  of  the  Ouray  quadrangle,  and  during  1907  publishra  it  as 
Folio  No.  153  of  the  Geologic  Atlas  of  the  Umted  Sb 


States. 
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SneffeU  district. — ^The  year  1907  was  a  very  prosperous  one  for  the 
Sneffels  district.  With  1  more  producing  mine  than  in  190G  the  ton- 
nage, gold  value,  and  total  metallic  values  made  large  increases,  due 
to  the  increased  output  at  the  Camp  Bird  mine ;  but  less  silver  and 
lead  were  reported  from  the  district  than  in  1906,  largely  because  of 
smaller  shipments  from  the  Revenue  tunnel. 

This  district  produced  over  97  per  cent  of  the  gold,  nearly  four- 
fifths  of  the  silver,  approximately  three-quarters  of  the  lead,  and  over 
91  per  cent  of  the  total  values  of  the  metal  output  of  the  county  in 
1907.  Ouray  County's  3  largest  producers  are  in  this  district,  anclthe 
Camp  Bird  mine  produced  nearly  $600,000  more  in  value  than  any 
other  mine  in  Colorado  during  1907.  This  gi-eat  mine,  with  its 
complete  equipment,  made  a  steady  production  during  the  year.  The 
mine  is  connected  by  an  aerial  tramway  with  the  70-stamp,  plate- 
amalgamating,  and  concentrating  mills  at  Sneffels.  The  concentrates 
are  shipped  to  the  smelter  and  the  tailings  are  cyanided. 

The  JRevenue  Tunnel  mines  are  operated  by  lessees. 

The  Atlas  Mining  and  Milling  Company  has  spent  four  years  in 
developing  its  mine,  which  is  equipped  with  a  lO-stamp,  platc-amal- 

Samating  and  concentrating  mill.  The  mill  capacity  was  being 
oubled  during  the  spring  of  1908.  A  ^eatly  increased  production 
was  reported  for  1907,  consisting  principally  of  gold  values,  with 
some  silver  and  lead.  Recent  developments  on  the  east  end  of  the 
lode  are  said  to  show  increasing  silver  values  and  decreasing  gold 
content  in  the  ore. 

Small  shipments,  incidental  to  development  work,  were  made  from 
the  Grizzly  JSear  and  the  San  Pedro  mmes.  Development  work  was 
also  reported  by  the  Torpedo-Eclipse  Mining  Company,  which  is 
driving  a  tunnel  on  a  large  vein  of  low-grade  gold  ore. 

Red  Mountain  district. — The  same  number  of  producing  mines  as 
in  1906  reported  a  greatly  reduced  tonnage  and  output  of  gold  and 
silver  in  1907,  but  the  increased  lead  and  copper  content  raised  the 
total  value  of  the  metallic  product  of  this  district  from  $93,003  to 
$142,925.  Nine-tenths  of  the  copper  output  of  the  county  were  made 
from  the  Gtenesee  and  the  Yankee  Girl  mines.  The  Genesee  is  de- 
veloped by  a  5,300-foot  tunnel  and  the  Yankee  Girl  by  an  old  shaft 
960  feet  deep,  but  is  worked  through  the  Joker  tunnel,  which  is  4,900 
feet  long. 

Lessees  made  some  small  shipments  of  ore  from  the  National  Belle 
mine,  which  is  developed  by  a  500-foot  shaft  and  by  4  tunnels  ranging 
between  200  and  300  feet  in  length.  The  San  Antonio  Mining  Com- 
pany was  one  of  the  principal  producers  of  this  section  during  1007, 
shipping  a  good  grade  of  -copper-lead  ore,  carrying  gold  and  silver 
values,  from  a  2(W-foot  shaft,  developed  on  2  levels.  Shipments  of 
silver-bearing  copper  ores  were  made  by  the  Mono-Baltic  Mining  and 
Smelting  Company,  which  operated  some  of  the  properties  of  the 
Continental  Smdtmg  and  Refining  Company  in  addition  to  its  own 
mine&    The  latter  company  was  idle  throughout  the  year. 

A  production  was  made  by  the  Gold  Lion  Mines  Company,  which 
was  driving  a  lower  crosscut  tunnel.  The  Continental-American 
Gold  Mining  and  Milling  Company  and  the  Treasury  Tunnel  Mines 
Corporation  each  reported  shipments  and  tunnel  development  work. 

ifncomTpakgre  district. — ^The  value  of  the  production  of  1907  from 
the  section  about  Ouray  was  less  than  that  of  190C.    The  gold  returns 
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were  over  two  and  one-half  times  as  large,  but  there  was  less  than 
one-quarter  as  much  silver.  There  was  about  three-fifths  as  much 
lead  produced  as  in  1906,  and  a  little  more  than  one-half  as  much 
copper  was  mined. 

The  Jonathan  mine  was  largely  responsible  for  the  increased  gold 
output.  Some  silver  ore  was  mined  by  the  Neodesha  mine,  and  the 
American  Gold  Mining  Company  reported  an  output  from  the  Amer- 
ican Nettie  mine.  Shipments  from  the  Newsboy  mine  carried  silver 
values  principally,  with  some  lead  and  gold.  But  little  ore  was  taken 
from  the  Mineral  Farm  mine,  which  was  being  developed,  but  the 
mill  was  operated  in  an  experimental  way  on  ore  from  the  dump 
during  a  portion  of  the  year.  Shipments  were  also  made  from  the 
John  L.,  Memphis,  Bright  Diamond,  and  Khedive  mines.  The 
Thistledown  mine  was  developed  by  a  3,000-foot  tunnel,  and  the 
Camp  Bird  Extension  mine  by  a  2,900- foot  tunnel. 

PARK   COUNTY. 

Production  of  gold,  silver,  and  associated  nietals  in  Park  County,  Colo,,  in  190S 

and  1907. 


MeUl. 

1906. 

1907. 

Increase  (f )  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Qold fine  ounces.. 

Silver do.... 

Copper pounds.. 

2linc do.... 

19.  no.  54 

144,816 

14,399 

966,193 

1395,060 
97,026 
2.779 
65,073 

24,826.82 
Ul,215 

$613,216 
78,402 

+6,716.28 

—  88,600 

-  14,899 
+    96,639 
+  833,407 

+9U8.166 

-  23.624 

-  2,779 
+      1.252 
+    19.671 

1,062,732 
333,407 

66,325 
19,671 

Total 

649,928 

GC2,614 

+  112,686 

Park  County  during  1907  produced  12,661  short  tons  of  ore,  as 
compared  with  a  production  of  10,072  tons  in  1906.  The  value  of  the 
gola  output  amounted  to  $513,216,  and  the  lead  production  amounted 
to  1,062,732  pounds,  but  the  silver  was  only  111,215  fine  ounces,  and 
showed  a  decrease  of  over  23  per  cent  as  compared  with  the  output  of 

1906.  The  mines  reported  no  copper  production,  but  zinc  shipments 
amounted  to  333,407  pounds,  and  more  than  made  up  for  the  de- 
creased copper  values. 

The  total  value  of  the  metallic  production  of  the  mines  of  Park 
County  was  somewhat  greater  than  in  1906,  and  amounted  to  $662,614. 
The  average  value  per  ton  dropped  from  $54.60  in  1906  to  $51.78  in 

1907.  The  placer  yield  was  $6,953  in  gold,  as  compared  with  $10,084 
in  gold  in  1906. 

Suckskin  district. — ^Much  more  ore  was  mined  in  the  Buckskin  dis- 
trict than  was  produced  in  1906,  and  the  gold  output  more  than 
doubled.  Much  less  silver,  copper,  and  lead  was  obtained  than  in 
1906,  and  the  total  value  decreased  $1,536. 

A  considerable  production  was  made  bv  the  Paris  mine,  which  is 
developed  by  2  tunnels  connecting  with  shafts  to  the  surface.  This 
company  also  operated  a  20-stamp  plate-amalgamating  and  concen- 
trating mill.  Small  shipments  were  made  by  the  Sir  Walter  Mining 
Company  and  by  the  Golden  Wave  Mining  Company. 

Consolidated  Montgomery  district. — The  production  from  this  dis- 
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trict  was  smaller  than  in  1906.  Small  shipments  of  silver  ores, 
carrying  but  little  gold,  were  reported  from  the  Morning  Star,  the 
Pinnacle,  and  the  Eussia  mines.  The  2  last-named  mines  were  devel- 
oped by  timnels,  and  the  production  from  each  resulted  from  doing 
development  work.  As  these  mines  are  under  one  management,  the 
Pinnacle  mine  will  in  the  future  be  operated  through  tunnels  from 
the  Eussia,  in  which  there  are  about  5,000  feet  of  workings. 

HaUa  Valley  district. — A  shipment  of  silver-lead  ore  was  made 
from  the  Rainbow  mine  at  Halls  Valley.  This  section  (just  south 
of  the  Argentine  district  of  Clear  Creek  County)  has  been  practically 
abandoned  for  over  25  years. 

Horseshoe  district. — Probably  the  most  noteworthy  feature  of  the 
progress  of  the  mining  industry  in  Park  County  durmg  1907  was  the 
reopening  of  the  old  Hilltop  and  Last  Chance  mines  in  the  Horseshoe 
section.  These  properties  were  worked  years  ago  for  the  lead-car- 
bonate ores,  and  the  present  zinc  shipments  are  of  carbonates,  thus 
differing  from  the  zinc  product  of  Leadville,  just  over  the  range, 
which  is  wholly  from  sulphide  ores.  The  ores  at  the  Hilltop  mine 
are  reported  to  occur  as  a  lead-zinc  replacement  in  limestone.  A 
Bitly  increased  output  is  expected  from  this  mine  in  1908.  At  the 
Chance  mine  a  shipment  was  made  from  the  dumps,  which 
averaged  over  40  per  cent  in  zinc.  The  mine  was  expected  to  be  on 
a  dipping  basis  by  the  middle  of  1908. 

Mosquito  district. — As  in  1906,  this  district  furnished  over  95  per 
cent  of  the  metal  production  from  deep  mines  in  the  county.  Six 
mines  produced  11,444  short  tons  of  ore,  as  against  9,594  tons  from 
4  mines  in  1906.  The  gold  output  of  the  district  was  somewhat 
larger  than  in  1906.  More  lead  was  reported,  and  the  total  value  of 
the  metals  increased  $111,619,  but  less  silver  was  mined  in  1907. 

The  London  mine  remains  the  foremost  producer  of  gold  and  lead 
of  the  county.  The  Alma  Mining  Company  reported  shipments  from 
the  Hock  Hocking  mine,  the  largest  silver  producer  of  the  county. 
Shipments  were  also  reported  by  the  Butte  Mining  Company,  the 
Kennebec  Mining  Company,  and  the  London  Fault  IVGning  Company, 
the  latter  concern  operating  the  New  York  mine. 

Tarry  all  district. — The  Apex  Copper  Company,  operating  at  Hay- 
man,  reported  a  trial  shipment  during  1907.  The  mine  is  developed 
by  a  250- foot  shaft  and  400  feet  of  drifts.  A  small  amount  of  gold 
was  won  from  the  placers  of  this  section  during  1907,  but  most  of 
the  placer  output  was  mined  about  Alma  and  Fairplay. 

PITKIN   COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Pitkin  County,  Colo.,  in 

1906  and  1901. 


Metal. 

1906. 

1907. 

Increase  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold 

Silver 

zinc....... 

flneonnces.. 

do.... 

pounds.. 

do.... 

do.... 

66.69 
2,131.874 

$1,172 
1,428,021 

28.01 

1,719,446 

10,785 

12.285,280 

5,799,746 

$579 

1.134,884 

2,147 

648,467 

842,185 

-  28.68 

-  4U.928 
+      10,785 
-5,716,444 
+2,125.991 

-  $598 
-298,187 
+    2,147 

17,961.674 
8,678,765 

1,028,245 
224,099 

-874,778 
+118,066 

IMaX 

2.676,587 

2.128.212 

-548.825 
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Reports  received  from  the  producing  mines  of  Pitkin  County  show 
that  less  gold,  silver,  and  lead  was  produced,  but  that  greater  quan- 
tities of  copper  and  zinc  were  marketed  during  1907  than  in  1906. 
Twenty  producing  mines,  or  7  less  than  in  1906,  handled  183,836  short 
tons  of  ore,  averaging  in  value  $11.58  per  ton,  as  compared  with 
203,400  tons,  worth  $13.11  per  ton  in  1906. 

The  gold  output  of  this  county  is  of  little  importance  and  is  won 
from  the  outlying  districts.  Pitkin  County  still  ranks  second  only 
to  Lake  County  in  the  production  of  silver  and  zinc,  but  during  1907 
was  surpassed  bv  San  Juan  County  as  a  lead  producer.  This  section, 
probably  more  than  any  other  in  the  State  of  Colorado,  depends  upon 
favorable  metal  prices,  since,  as  stated  above,  the  gold  output  is  of 
little  consequence  in  the  total  value  of  the  county's  metallic  output. 

In  1907,  988,241  fine  ounces  of  silver  were  obtained  from  dry  ores, 
most  of  which  carried  some  lead,  but  not  enough  to  class  the  ores  as 
lead  ores.  A  large  part  of  these  ores  contain  galena  in  limestone 
gangue;  they  averaged  19.70  ounces  of  silver  to  the  ton,  as  against 
16.5  ounces  per  ton  in  1906.  Lead-zinc  ores  furnished  543,262  fine 
ounces  of  silver,  or  31  per  cent  of  the  silver  output,  and  averaged  4.4 
fine  ounces  i^er  ton  crude,  as  compared  with  7  ounces  per  ton  in  1906. 
I^ead  ores  carried  176,740  fine  ounces,  and  the  content  per  ton  (bopped 
from  18.2  ounces  in  1906  to  17.4  ounces  in  1907.  In  addition,  a  smaU 
quantity  of  silver  was  recovered  from  copper-lead  ores.  Most  of  the 
county's  production  is  mined  in  the  Roaring  Fork  district,  about 
Aspen,  the  mining  center;  but  the  outside  districts,  south  and  south- 
east of  Aspen,  report  an  increased  amount  of  development  and  pros- 
pect work. 

Roaring  Fork  district. — The  Smuggler  Mining  Company's  opera- 
tions resulted  in  about  the  same  production  as  in  1906. 

The  Durant  Mining  Company,  operated  by  the  same  interests  as 
the  Smuggler,  reported  a  considerably  increased  output  for  1907  and 
a  greater  tonnage  and  more  silver  than  were  produced  in  1906,  but 
less  lead  was  shipped  from  the  Aspen  mine,  one  of  the  company's 
holdings. 

The  Percy-La  Salle  Mining  and  Power  Company^  operating  on 
West  Aspen  Mountain,  reported  a  reduced  production  fromooth 
company  and  lessees'  operations. 

The  Aspen  Fraction,  IngersoU,  Delia  S.,  and  Franklin  reported 
production.  Simple  silver  ores  were  shipped  from  the  first  2,  and 
siliceous  silver  ores,  carrying  but  little  lead,  were  shipped  from  the 
last  2  mines. 

The  Bonnybell,  Millinee,  Mineral  Farm,  and  Spar  Consolidated 
shipped  siliceous  silver  ores,  while  silver-bearing  lead  ores  were  pro- 
duced at  the  Bushwhacker  and  the  Monongahela  mines.  At  the 
Argentum- Juniata  were  mined  siliceous  silver  ores  carrying  small 
lead  values.  Most  of  the  mines  of  the  Roaring  Fork  district  are 
opened  by  long  tunnels;  the  Smuggler  and  the  Durant  mines  are 
besides  developed  by  shafts  900  feet  deep,  from  which  a  very  large 
quantity  of  water  is  pumped. 

Lincoln  district. — A  slightly  increased  output  was  reported  from 
the  Ruby  Mining  and  Development  Company,  operating  in  the 
extreme  southeast  corner  of  the  county.  Operations  were  confined  to 
the  summer  months,  as  during  the  winter  months  it  is  difficult  to 
keep  the  roads  open.    The  shipments  of  1907  were  from  the  Buby 
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No.  4  mine,  and  consisted  of  silver-bearing  copper-lead  ores,  carrying 
but  small  ^old  values. 

Columbia  district. — ^The  Tam  O'Shanter  and  Montezuma  Mining 
and  Development  Company  developed  its  mine  and  erected  a  water- 
power  plant,  concentrating  mill,  and  other  surface  improvements, 
mcluding  an  aerial  tramway  from  the  mine  to  the  mill,  1^  im^s  in 
length.  ^ 

ROUTT   COUNTY. 

The  value  of  the  metal  production  of  Routt  County  in  1907 
amounted  to  $5,292,  a  decrease  of  $1,687  from  the  output  of  190(). 
The  gold  product  amounted  to  242.32  fine  ounces,  valued  at  $5,009,  as 
compared  with  336.24  ounces,  valued  at  $6,951,  in  1906.  The  silver 
product  increased  from  42  fine  ounces,  valued  at  $28,  in  1906  to  429 
ounces,  valued  at  $283,  in  1907. 

Hahn^a  Peak  district. — X  trial  shipment  of  3  tons  of  silver  ore  was 
made  from  the  Hahn's  Peak  district,  by  the  Hahn's  Peak  Gold  Min- 
ing and  Milling  Company.  This  company  has  been  working  contin- 
uously since  1905  and  reports  about  2,000  tons  of  good  milling  ore, 
which  is  being  stored  for  a  prospective  mill.  The  development  work 
includes  several  tunnels,  the  longest  being  835  feet.  The  placer  clean- 
ups in  this  section  were  approxmiately  6  times  as  large  as  in  190(). 

Lar^r  savings  were  made  in  1907  by  lessees  on  the  Hahn's  Peak 
and  Elk  River  Canal  and  Placer  Mining  Company's  holdings  and  by 
the  new  dredge  of  the  Iowa  Hahn's  Peak  Gold  Mining  Company  than 
in  1906.  An  insufficient  supply  of  coal  hindered  the  operation  of 
this  dredge  during  the  season  of  1907.  Development  work  at  the 
Exchequer  mine  has  been  in  progress  for  four  years  and  includes  a 
200-foot  shaft  and  2  tunnels,  one  250  feet  and  the  other  750  feet  long. 

Four  Mile  district. — Sluicing  operations  on  the  Nelson  Bar  i)lacer, 
in  the  Four  Mile  section,  south  of  Baggs,  Wyo.,  resulted,  during  1907, 
in  double  the  savings  of  1906. 

Lay  district. — The  output  from  the  Lay  district  in  1007  was  less 
than  that  of  1906.  The  Blevin's  dredge  was  sold  to  the  Colorado 
Mines  and  Water  Company.  The  Housel-Melvin  Mining  Company 
made  a  cleanup  from  hydraulic  operations,  and  reported  that  a 
dredge  would  be  installed  during  the  season  of  1908.  Tlie  dredge 
season  in  this  section  usually  extends  from  about  April  1  to  October 
15,  when  freezing  interrupts  the  work. 

Hoyt  S.  Grale  nas  described  the  placer  deposits  near  Lay,  Routt 
County,  Colo.,  on  pages  84  to  95,  inclusive,  Bulletin  No.  340,  United 
States  Geological  Survey. 

SAGUACHE    COUNTY'. 

Four  mines  in  1907  produced  170  short  tons  of  ore,  carrying  31.40 
fine  ounces  of  gold,  valued  at  $649 ;  G,194  fine  ounces  of  silver,  valued 
at  $4,088;  22,528  pounds  of  lead,  valued  at  $1,194,  and  1,200  pounds 
of  copper,  valued  at  $252 — a  total  value  of  $6,183.  Compared 
with  tne  production  of  1906,  this  represents  a  decrease  of  3  mines,  820 
tons  of  ore,  $6,979  in  value  of  gold,  26,613  pounds  of  lead,  and  $4,740 
in  total  value;  but  the  silver  increased  5,457  fine  ounces,  and  no 
copper  was  reported  by  the  mines  in  190C. 
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The  large  decrease  in  tonnage  and  gold  output  was  due  to  the  idle- 
ness of  the  mines  in  the  Baca  Grant  district,  about  Crestone,  and 
smaller  shipments  of  lead  ores  bearing  gold,  silver,  and  copper  from 
the  Blake  district  account  for  the  falling  off  in  the  lead  output. 

In  the  Blake  district,  about  Villa  Grove,  the  Mountain  Lion  mine 
is  developed  by  3  inclined  shafts,  and  a  crosscut  tunnel  is  being 
driven  to  cut  the  veins  at  a  depth  of  400  feet.  The  M.  E.  G.  mine  is 
opened  by  a  130- foot  crosscut  tunnel. . 

Shipments  of  assorted  silver  ore  were  made  from  the  Esperanza 
mine,  in  the  Crystal  Hill  district,  in  the  southwestern  comer  of  the 
county,  near  Del  Norte.  This  mine  is  developed  by  a  200-foot  ver- 
tical shaft. 

SAN    JUAN   COUNTY. 


Production  of  gold,  silver,  and  associated  metals  in  San  Juan  County ,  Colo., 

in  1906  and  1907. 


Metal. 

1906. 

1907. 

Increaae  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Qqantity. 

Value. 

Gold fine  ounces.. 

Silver do 

Copper pounds.. 

Zinc. !.*.'.*!'.!!!!!!!.*.do! !!!.'! 

43,W5.96 

690.076 

1,549,663 

4,616,317 

684.476 

«900,175 
462,851 
299,085 
257.873 
85,663 

46,814.03 
1, 176, 176 
2,460,280 
12,483,507 
237,677 

$967,732 

776,616 

490,0)6 

661,626 

14,023 

+  8,268.07 
+    486,100 
+    900,617 
+7,968,190 
-    846,799 

+S18;265 
+190,971 
+404.268 
-21,680 

Total 

1,954,637 

2,909,053 

+964,416 

i 

The  total  value  of  the  metallic  product  from  the  various  mines  and 
mills  of  San  Juan  County  was  almost  a  million  dollars  in  excess  of 
the  value  of  the  output  of  190G,  and  amounted  to  $2,909,053  in  1907, 
as  compared  with  $1,954,637  in  1906.  There  was  an  increased  ton- 
nage and  also  an  increased  production  of  all  the  metals,  except  zinc, 
which  decreased  to  less  than  one-half  of  the  production  of  1906. 

The  gold  output  increased  3,268.07  fine  ounces  in  quantity  and 
$67,557  in  value.  Of  this  gain  in  quantity,  3,428.02  fine  ounces 
were  from  dry  or  siliceous  ores,  856.79  ounces  from  lead  ores,  and 
447.27  ounces  from  lead-zinc  ores.  Copper  ores  from  San  Juan 
County  mines  furnished  1,464.01  fine  ounces  less  gold  than  in  1906. 

The  quantity  of  silver  mined  in  the  county  in  1907  was  much 
larger  than  the  outjDut  of  1906.  The  gain  in  value  amounted  to 
$313,265,  or  approximately  one-third  of  the  total  increase  of  values 
from  all  of  the  metals  over  those  of  1906.  Nearly  twice  as  much 
silver  was  won  in  all  classes  of  ore  except  in  copper  ores,  in  which 
the  silver  product  decreased  from  179,797  fine  ounces  in  1906  to 
69,168  ounces  in  1907.  Of  the  total  silver  output  of  the  county, 
646,612  fine  ounces,  or  55  per  cent,  were  from  dry  or  siliceous  ores; 
407,567  ounces,  or  nearly  35  per  cent,  were  from  lead  ores;  and  the 
remainder,  or  10  per  cent,  was  furnished  by  copper  ores  and  copper- 
lead  ores. 

Tere  wore  2,450,280  pounds  of  copper  reported  from  the  mines  of 
San  Juan  County  in  1907,  as  compared  with  1,549,663  pounds  in 
1906 — a  gain  of  900,617  ounds,  or  nearly  37  per  cent.  This  large 
increase  is  chiefly  due  to  the  operations  at  the  new  Silver  Lake  con- 
centrating mill  on  ores  from  the  Aspen  and  Silver  Liake  mineSt 
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San  Juan  County  almost  equaled  Lake  County  in  1907  as  a  copper 
producer.  The  lead  production  made  the  largest  increases  or  all 
metal  outputs,  both  in  quantity  and  in  value.  The  increase  from 
4,515,317  pounds  in  1906,  to  12,483,507  pounds,  coupled  with  a  de- 
creased production  of  lead  in  Pitkin  County  in  1907,  makes  San 
Juan  rank  second  only  to  Lake  County  as  a  producer  of  lead.  The 
Iowa,  the  Grand  Mogul,  the  Aspen,  and  the  silver  Lake  mines  con- 
tributed largely  to  the  greater  lead  output.  The  zinc  production 
fell  off  over  one-half  of  the  output  of  1906  and  was  about  equal  to 
that  of  1905. 

Twenty-seven  mines  reported  shipments  aggregating  235,639  short 
tons,  in  1907,  which  averaged  $12.35  per  ton,  crude,  as  compared  with 
196,438  short  tons  averaging  $9.95  per  ton,  from  26  mines,  in  1906. 
In  1907  the  siliceous  ores  lormed  nearly  80  per  cent  of  the  total 
tonnage,  as  compared  with  85  per  cent  in  1906,  and  the  lead  ores 
increased  from  2,309  tons  in  1906  to  35,201  tons  in  1907,  and  con- 
stituted 15  per  cent  of  the  total  output.  There  were  smaller  quan- 
tities of  copper  ores  and  lead-zinc  ores  than  in  1906,  but  a  larger 
tonnage  of  copper-lead  ores  was  mined  during  1907. 

The  misfortunes  which  occurred  in  1906  were  not  repeated  in  1907. 
The  mining  industry  was  very  prosperous  until  the  metal  prices 
dropped,  when,  as  in  the  other  counties  where  silver  and  the  base 
metals  constitute  a  goodly  portion  of  the  values,  some  of  the  com- 
panies curtailed  their  shipments  or  temporarily  closed  down.  Among 
these  latter  was  the  Boss  Mining  and  Milling  Company,  which  ceased 
work  at  its  125-ton  copper-matting  plant.  Furthermore,  a  number 
of  the  large  enterprises  of  the  county  were  still  in  the  development 
stage,  and  in  some  cases  these  were  closed  for  the  time  being  by  the 
money  stringency. 

Animas  aistrtct — ^A  great  tonnage  of  copper-lead  ores  bearing 
precious  metals  was  mined  at  the  Aspen  mine,  and  all  but  a  small 
percentage  was  concentrated  in  one  section  of  the  new  Silver  Lake 
Mines  mill.  The  mine  is  opened  by  crosscut  tunnels.  The  Garfield 
Smelting  Company  likewise  made  a  much  larger  production  from  its 
Silver  Lake  mmes,  all  of  which  was  concentrated  in  its  new  450-ton 
mill,  which  was  placed  in  commission  early  in  1907.  The  mine  de- 
velopments include  several  miles  of  tunnels,  shafts,  drifts,  and  raises. 

A  large  tonnage  of  lead  ore,  carrying  some  silver  and  gold  values, 
was  mined  and  milled  by  the  Iowa  Gold  Mining  and  Milling  Com- 
pany. The  capacity  of  this  company's  concentrating  mill  is  150  tons. 
Less  gold,  but  more  silver,  copper,  and  lead,  was  produced  than  in 
1906  by  the  Old  Hundred  Mining  Company,  operating  the  Midland 
Mining  Company,  the  Hawkeye  Consolidated  Mining  Company,  and 
the  Old  Hundred,  and  the  Neigold  claims. 

The  Ross  Mining  and  Milling  Company's  smelter  operations  in- 
cluded the  handling  of  considerable  copper  ore  from  the  Red  Moun- 
tain section,  but  ore  was  also  obtained  irom  their  own  properties  in 
this  county,  which  included  the  Champion,  Silver  Wing,  St.  taul,  and 
Galta  Boy. 

Production  was  reported  by  the  Hamlet  Mining  and  Milling  Com- 
pany. The  ore  carries  some  values  in  all  5  metals  and  is  concen- 
trated in  the  company's  70-ton  mill.  Shipments  were  also  made  by 
the  Esmeralda,  Green  Mountain,  Joe  and  John,  I^ookout,  Mountain- 
eer, and  North  Star  mines.    Li  addition,  the  Auburn  Consolidate^ 
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Gold  Mining  Company,  with  a  1,200-foot  tunnel,  and  the  Mountain 
Queen  Mining  and  Milling  Company,  with  a  lOO-foot  shaft  and  a 
2,000-foot  tunnel,  reported  active  development  work  during  1907. 
The  Peerless  San  Juan  Mining  Company  was  tunneling  and  drifting, 
and  the  ore  was  stored  on  the  dump.  A  300-ton  concentrating  mUl 
was  being  erected  at  the  Henrietta  mine.  The  Silverton  Mining 
Company^s  plans  include  the  remodeling  of  its  mill  into  a  regular  con- 
centrating plant. 

King  Solomon  district. — From  the  King  Solomon  section  shipments 
were  made  from  the  Dives  and  the  Shenandoah  No.  3  mines. 

Eureka  district. — ^The  Gold  King  Consolidated  Mines  Company 
and  the  Gold  Prince  Mines  Company  each  made  a  large  production, 
but  the  big  Gold  Prince  mill  at  Animas  Forks  was  not  worked  at  full 
capacity  during  1907. 

Production  was  also  continued  by  the  Sunnyside  and  Grand  Mogul 
mines  in  this  district.  The  Hercules  mine  is  developed  by  3  tunnels, 
respectively  2,600  feet,  1,800  feet,  and  1,920  feet  in  length,  and  by  2 
shafts  sunk  from  tunnel  levels,  and  is  equipped  with  a  150-ton  amal- 
gamating and  concentrating  mill.  Gold  formed  the  chief  value  in 
the  ore,  but  it  also  contained  some  silver,  copper,  and  lead  values. 

The  Eureka  Exploration  Company  made  shipments  of  crude  cop- 
per ore,  carrying  silver  values,  from  the  Silver  Wing  mine  to  the 
smelter  at  Silverton.  The  Bonanza  King  mine  reported  a  small 
production. 

Considerable  development  work  was  in  progress  during  1907  in  the 
Eureka  district,  and  the  Astor  Mining  Company,  the  Consolidated 
Eureka  Mining  and  Tunnel  Company,  and  the  Tom  Moore  Mining 
Company  were  all  actively  engaged  in  opening  up  their  properties. 
The  last  concern  has  acquired  a  large  number  of  claims,  and  reports 
that  it  has  developed  bodies  of  milling  ore,  and  that  a  200-ton  null  is 
to  be  erected. 

SxVX    MIGUEL   COUNTY. 

Production  of  {/old,  silver,  and  associated  metals  in  San  Miguel  County,  Colo,, 

in  1006  and  1907. 


Metal. 

1906. 

1907. 

Increase  (+)  or 
decrease  (~). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

118,411.ft4 

1,672,522 

70, 725 

7, 15H,  189 

82.447.790 

1,120,590 

13,650 

408,017 

119.366.09 

1,438,299 

14,905 

5,274,641 

$2,467,616 

949,277 

2,981 

279,656 

4-      964.25 

-  284,223 

-  66,820 
-1,888.548 

+119,726 
-171,818 
-10,669 
-128,4a 

Total 

3,990,047 

3,699,880 

—290,717 

The  metal  output  from  San  Miguel  County  in  1907  fell  short  of  the 
record  production  of  1906  by  $290,717.  The  mine  reports  showed  de- 
creases in  the  quantities  of  all  the  metals  except  gold,  which  made  the 
slight  advance  of  $19,720.  The  silver  production  decreased  in  quan- 
tity 234,223  fine  oimces,  or  14  per  cent.  The  copper  output  was  much 
snialler  than  in  1906,  and  a  falling  off  of  1,883,548  pounds  is  noted  in 
the  lead  output  for  1907. 

With  21  i)roducing  mines  (the  same  number  as  in  1906),  the  total 
tonnage  increased  from  386,735  short  tons  in  1906  to  407,491  tons  in 
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1907,  but  the  total  value  per  ton,  crude,  was  only  $9.08,  as  compared 
with  $10.31  in  1906  and  with  $9.58  in  1905. 

The  siliceous  or  dry  ores  amounted  to  400,650  short  tons,  or  more 
than  99  per  cent  of  the  entire  tonnage,  and  were  the  source  of  ])rac- 
tically  the  entire  gold  and  silver  product,  as  much  smaller  quantities 
of  precious  metals  were  recovered  from  lead  ores  and  from  placer 
workings  in  1907.  Compared  with  the  other  counties  of  Colorado  in 
1907,  San  Miguel  County  ranked  second  only  to  Teller  County  as  a 
gold  producer,  and  third  to  Teller  and  Lake  counties  in  the  total  ton- 
na^  mined  and  in  the  total  value  of  the  metallic  output,  and  third  to 
Lake  and  Pitkin  counties  as  a  silver  producer. 

Upper  San  Miff  uel  disti'ict. — ^The  production  in  this  district  in  1907 
was  400,538  tons  of  ore  and  $2,385,205  in  gold,  1,417,238  fine  ounces  of 
silver,  7,565  pounds  of  copper,  and  4,936,170  pounds  of  lead.  The 
total  value  oi  the  production  was  $3,583,772.  Three  large  mines  of 
this  district  furnished  over  nine-tenths  of  the  coimty's  total  produc- 
tion in  1907. 

The  Tom  Boy  Gold  Mines  Company  (Limited)  operating  the  Ar- 
gentine mine,  reported  an  increased  tonjiage  and  content  of  gold  and 
copper  and  a  greater  total  value,  but  the  lead  and  silver  values  were 
less  than  in  1906.  The  Smuggler-Union  Mining  Company  also  re- 
ported an  increased  production,  largely  from  the  operations  of  leases. 

At  the  Liberty  Bell  mine  and  mill  a  greater  tonnage  of  somewhat 
lower  CTade  ore  was  mined,  and  much  development  work  was  accom- 
plished by  means  of  a  lower  tunnel,  which  is  2,487  feet  long,  and  a 
964- foot  upraise  to  the  old  workings.  At  the  Argentine  and  the 
Liberty  Bell  mines  the  values  are  chiefly  in  gold,  but  at  the  Smuggler- 
Union  mine  the  values  are  about  equally  divided  between  gold  and 
silver. 

Continued  production  was  reported  from  the  Alta  mine  and  the 
Colmnbia-Menona,  which  has  been  included  in  a  consolidation  with 
other  properties,  by  the  Mines  Finance  Company.  The  Japan-Flora 
Mines  ana  Tunnel  Company  also  reported  production  from  the  Japan 
mines,  which  were  developed  by  a  725-foot  shaft  connecting  with  a 
3,000-foot  tunnel. 

During  1907  the  Black  Bear  Mining  Company  built  a  612-foot 
aerial  tramway  from  the  mine  to  the  mill  and  a  5,895-fo()t  tramway 
from  the  mill  to  the  railroad  at  Pandora. 

The  Mayflower  Gold  Mining  and  Reduction  ("ompany  also  did  con- 
siderable construction  work  during  1907,  including  remodeling  of  the 
old  Alleghany  mill,  near  the  Liberty  Bell  mill,  and  connecting  it 
with  the  mine  in  Gray's  Basin  by  a  21-mile  aerial  tramway.  The 
difference  in  elevation  is  3,060  feet,  and  one  si)an  over  Bridal  Veil 
Creek  is  1,600  feet  in  length.  The  Ella  Gold  ilininjs:  Company,  the 
Contention  Mining  Companj,  and  the  Gold  King  Mining  Company 
reported  shijpments  from  this  district  in  1907. 

iron  Springs  district. — The  value  of  the  metallic  product  of  the 
Iron  Springs  district  was  $61,071  in  1907,  and  came  from  (),597  ions 
of  ore  yielding  gold,  silver,  copper,  and  lead.  An  increased  tonnage 
and  increased  gold  output  were  reported,  but  the  silver  and  lead  totals 
were  greatly  decreased. 

The  Buckeye  Mining  and  Leasing  Company  reported  ]u'oduction 
from  the  Butterfly-Terrible  mine,  which  is  opened  by  a  3,200- foot 
tunnel  and  equipped  with  a  20-stamp  amalgamating  and  concentrat- 
ing milL    Shipments  of  high-grade  silver-lead  ore  ^\e^^  \^^vi\\,<Ji.vl 
64M9— ir  M  2907,  irr  1 18 
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from  the  Carbonero  mine.  Other  producers  included  the  Suffolk, 
New  Dominion,  Favorite,  and  Badger  Bojr  mines. 

Lower  San  Miguel  district, — This  district,  in  the  vicinity  of  Saw- 
pit,  was  the  center  of  greatly  increased  activity,  and  6  mines  reported 
shipments  in  1907,  prmcipally  lead  ores  bearing  precious  metals,  as 
compared  with  reports  from  only  1  producer  in  1906. 

Mount  Wilson  district. — Silver-lead  ore,  carrying  small  cold  val- 
ues, was  sent  from  the  Morning  Star  mine,  which  was  developed  by 
3  tunnels  on  the  vein. 

SUMMIT   COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Summit  County,  Colo.,  in 

W06  and  1907, 


Metal. 


Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

Lead do 

Zinc do 


Total. 


1906. 


Quantity.     Value. 


6,761.62 

107,752 

27,120 

1,301,912 

2,942,983 


$139,773 

72,194 

5.234 

74,209 

179,522 


470,932 


1907. 


Quantity.      Value. 


5,156.29 

125,847 

21,865 

1,915,133 

3,026,627 


$106,690 
88,069 

lbl,602 
178,571 


474,096 


Increase  (+)  or 
decrease  (— ). 


Quantity.     Valae. 


-1,605.28 
+  18,095 
~  5,265 
+  618,221 
+    88,644 


-$88,188 
+  10.865 

-  861 
+  27,298 

-  951 


+    8.168 


The  gain  of  $3,1G3  in  the  value  of  the  metallic  output  of  Summit 
County,  as  compared  with  that  of  1906,  was  brought  about  by  sub- 
stantial increases  in  silver  and  lead  values,  which  more  than  bal- 
anced the  diminished  gold  and  copper  productions. 

The  decrease  in  gold  of  $33,183  was  caused  by  much  smaller  re- 
turns from  phicer  mines  and  from  siliceous  or  dry  ores,  as  the  lead 
and  zinc  ores  furnished  more  gold  in  1907  than  in  1906.  Likewise, 
less  silver  was  mined  in  siliceous  or  dry  ores  and  in  lead-zinc  ores, 
but  increased  quantities  obtained  from  lead  ores  and  zinc  ores  re- 
sulted in  an  increase  of  18,095  fine  ounces  over  the  production  of 
1906. 

The  decrease  in  copper  was  due  to  smaller  shipments  from  the 
Snake  River,  or  Montezuma  district.  The  lead  product  was  nearly 
one-half  as  large  again  as  in  1906,  because  of  increased  lead  ship- 
ments from  the  Bevan  district.  The  zinc  output  shows  an  increase, 
but  because  of  the  lower  prices  in  1907  than  in  1906  the  value  de- 
creased $951. 

The  same  number  of  mines  (39)  as  in  1906  produced  greater  quan- 
tities of  lead  ores,  zinc  ores,  lead-zinc  and  copper-lead  ores,  but  much 
smaller  quantities  of  dry  or  siliceous  ores,  witn  a  resulting  total  ton- 
nage of  25,127  short  tons,  or  8,923  tons  less  than  in  1906. 

arecken ridge  section  (including  Bevan,  Minnesota,  and  Union 
mining  districts). — In  the  Bevan  district  a  decreased  tonnase  and  less 
gold  were  mined,  but  the  quantities  of  silver,  copper,  leao,  and  zinc 
were  greater  than  in  1906.  The  Wellington  mine  was  the  foremost 
producer  of  this  section,  but  shipments  were  also  made  from  the  Dun- 
kin  group,  the  Sallie  Barber,  the  Truax,  and  the  Little  Sallie  Barber 
mines.  The  total  value  of  the  production  from  7  mines  was  $175,201 
in  1907. 

Minnesota  district, — From  the  mines  of  this  district  a  decreased 
tonnage  and  smaller  quantities  of  gold,  silver,  and  lead  were  reported ; 
the  total  value  was  less  than  half  as  large  as  in  1906. 
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The  Blue  Flag  Gold  Mining  Company  began  producing  lead  ores 
bearing  precious  metals  from  the  Laurium  group  in  October,  1907. 
The  developments  include  a  15250-foot  tunnel  and  crosscuts,  and  the 
ore  is  concentrated  in  a  50-ton  mill.  A  small  yield  of  gold  resulted 
from  development  work  at  the  Senator  and  the  Atlantic  mines.  The 
latter  mine  is  in  the  Pollock  section.  Small  productions  were  also 
made  by  the  Little  Tommie  and  the  Silver  King  mines. 

In  September,  1907,  the  Colorado  Gold  Dredging  Company  ac- 
€j[uired  extensive  holdings  of  stream  and  bejich  gravels  and  began  the 
installation  of  2  large  dredges  whose  output  will  materially  increase 
the  placer  production  of  Summit  County  during  1908.  The  Reliance 
dreage  reports  a  successful  season's  operations  m  1907. 

Union  ahtrict. — A  decrease  in  tonnage,  and  more  gold  and  silver, 
but  less  lead  and  zinc,  were  mined  in  the  Union  district  in  1907  than 
in  1906.  The  shipping  mines  included  the  Country  Boy,  Jessie,  Gold 
Dust-Puzzle  mines,  and  the  Germania  group. 

Montezuma  district  (or  Snake  River). — ^The  output  from  this  sec- 
tion was  only  about  one-third  as  large  as  in  1906,  as  the  larger  com- 
panies confined  their  efforts  to  development  work,  and  many  small 
properties  also  reported  development  work.  The  active  properties 
mcluded  the  Bullion,  Fisherman,  Rothschild,  Pennsylvania,  Quail, 
Silver  Wing,  Clarion,  Boer,  Queen  of  the  West,  and  Little  Jumbo 
mines. 

Consolidated  Ten  Mile  district. — An  increased  tonnage  and  pro- 
duction of  all  5  metals  is  reported  from  the  mines  of  this  district, 
which  includes  the  3  camps,  Frisco,  Kokomo,  and  Robinson. 

The  precious-metal  output  was  double  the  production  for  1906  and 
amounted  to  $32,478  in  gold  and  70,645  fine  ounces  of  silver.  In  ad- 
dition, there  were  450,925  pounds  of  lead,  807,187  pounds  of  zinc,  and 
20,270  pounds  of  copper  mined  in  the  district.  The  Kokomo  section 
was  the  chief  source  of  the  production  of  1907,  but  an  increased  out- 

Eut  was  made  by  the  Excelsior  mine,  near  Frisco.    Operations  were 
egun  at  Robinson  late  in  1907. 

A  consolidation  was  effected  during  1907  whereby  the  Kimberly- 
Wilfley  Mining  Company  acquired  the  Wilfley,  Kimberly,  and  Sum- 
mit interests,  fcrmerly  operated  by  the  Summit  Mining  and  Smelting 
Ck)mpany. 

Otner  producing  mines  included  the  Selma  group,  Michigan  group, 
Utoff  tunnel,  and  the  properties  of  the  Delaware  Gold  Mining  Com- 
pany. 

TELLER   COUNTY. 


Production  of  gold,  silver,  and  copper  in  TvUvr  County,  Co/o.,  in  tU06  and  1907. 


Metal. 

1906. 

1907. 

Increaoe  (  +  )  or 
decrease  (  -). 

QiuuiUty. 

Value. 

Quantity. 

627,949.61 
60,897 

Value. 

Quantity. 

Value. 

Gold flna  onnoea. . 

ttlTcr. do.... 

Ooppei* pounds.. 

680,500.78 

49.637 

1.280 

914,258,245 

83,188 

247 

$10,913,687 
39,862 

-161,551.12 

+       10,870 

1,280 

-83,339,558 

+         6,679 

247 



l^ite] 

14,286,676 

10,953,649 

;  -  :i.:i;«.i2G 
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The  value  of  the  metals  mined  during  1907  in  Teller  County 
amunted  to  $10,953,549,  or  $3,333,126  less  than  in  1906.  The  gold 
production  from  the  mines  decreased  in  value  $3^39,558  and 
amoilnted  to  $10,913,087. 

A  slight  gain  was  made  in  the  silver  output,  but  no  copper  was 
reported. 

Eighty-three  mines  reported  a  production  of  451,082  short  tons  of 
ore,  carrying  an  average  value  of  $24.28  per  ton,  as  compared  with 
702,069  short  tons,  averaging  $20.35  per  ton,  from  105  mines  in  1906. 

The  figures  of  production  from  the  mines  of  Cripple  Creek  were 
lower  in  1907  than  for  any  year  since  1897,  but  this  was  partially  due 
to  a  decreased  mill  capacity  after  the  destruction  by  j&re  of  the 
Golden  Cycle  mill,  August  7.  During  the  earlv  months  of  1907 
the  operators  were  handicapped  by  a  shortage  or  good  miners,  but 
after  the  decline  in  the  values  of  silver  and  the  base  metals  many 
miners  returned  to  Cripple  Creek  from  the  different  silver-lead  camps 
of  the  State,  and  labor  was  plentiful  at  the  end  of  1907.  The  year 
was  free  from  labor  disturbances,  except  when  an  unsuccessful  at- 
tempt was  made  to  abolish  the  card  system  of  the  Mine  Owners' 
Association. 

The  leasing  system  was  still  further  extended,  a  number  of  com- 
panies, including  the  El  Paso  Consolidated  Mining  and  Milling 
Company,  the  Anchoria-Leland  Mining  and  Milling  Company,  the 
Midget  Gold  Mining  Company,  and  the  Ethel  Louise  Gold  Mining 
Company,  opening  all  or  a  portion  of  their  properties  to  lessees. 

The  year  1907  witnessed  the  starting  of  the  ^eat  Roosevelt  tunnel, . 
which,  when  completed,  is  expected  to  furnish  draina^  for  the 
larger  part  of  tKe  district  for  a  depth  of  770  feet  below  the  El  Paso 
tunnel.  The  work  did  not  progress  as  rapidly  during  1907  as 
planned,  and  the  management  of  the  enterprise  was  changed  a  num- 
ber of  times.  More  satisfactory  progress  was  being  made  during  the 
first  half  of  1908.  Approximately  1,200  feet  had  been  driven  by 
January  1,  1908.  The  tunnel  is  being  driven  through  Pikes  Peak 
granite,  which  is  very  hard  to  break. 

A  review  of  the  milling  operations  of  1907  presents  several  inter- 
esting changes.  The  Golden  Cycle  mill  at  Colorado  City  was  oper- 
ated from  February  until  August  7,  when  a  fire  (supposed  to  have 
started  from  an  explosion  of  accumulated  coal  dust  m  one-  of  the 
roaster  fire  boxes)  destroyed  the  sampling  mill,  machine  shopj 
boiler  house,  and  roaster  building.  Reconstruction  work  was  com- 
menced immediately,  and  early  in  December  the  plant  again  b^ui 
milling  ore.  The  ores  are  roasted  and  cyanided  at  this  mill,  while 
at  the  large  plants  of  the  TTnited  States  Reduction  and  Refining 
Company  and  the  Portland  Gold  Mining  Company  (also  at  Colorado 
City)  the  ores  are  roasted  and  chlorinated,  and  the  tailings  are 
cyanided. 

The  following  cyanide  mills  are  located  in  the  Cripple  Creek  dis- 
trict. The  Stratton's  Independence  (Limited),  was  erecting  a  mill  at 
the  mine  at  Victor  to  treat  the  low-fjrade  ore^  as  well  as  ore  from  the 
great  dump,  by  roasting  and  cyaniding.  It  is  claimed  that  ore  aver- 
aging less  than  $3  in  value  to  the  ton  will  be  treated  at  a  profit  when 
the  mill  is  in  running  order.    A  very  successful  year  is  claimed  ifor 
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the  Isabella  mill,  which  was  ei'ected  during  190(>.  The  Ironclad  Mill- 
ing Company  operated  its  mill  during  1907  on  highly  oxidized  ores, 
said  to  carry  less  than  $2.50  in  value  per  ton.  Electric  power  is  util- 
ized in  this  plant.  During  1907  the  Phoenix  or  large  Ironclad  mill 
was  operated  about  one-half  the  time,  and  the  Jo  Dandy  Company 
had  a  mill  in  op^eration  for  about  three  months.  The  Blue  Flag  and 
the  Wishbone  mills  were  both  leaching  ore  toward  the  end  of  the  year. 
The  W.  P.  H.  mill  was  started  on  ores  from  the  Jerry  Johnson  (tump 
early  in  1908. 

With  the  destruction  of  the  Golden  Cvcle  mill  in  August,  1907, 
much  newspaper  comment  was  made  to  the  effect  that  the  mines  of 
the  district  must  necessarily  curtail  their  output  of  lower  grades  of 
ore  because  of  the  ruling  freight  and  treatment  charges,  but  in  Octo- 
ber the  United  States  Reduction  and  Refining  Company  announced  a 
reduction  in  treatment  charges,  equivalent  to  $1  per  ton  on  all  classes 
of  ore.  On  December  26  another  reduction  was  made,  ranging  from 
75  cents  per  ton  on  one-half  ounce  ore  to  $2  per  ton  on  higher  grade 
ores.  In  February,  1908,  the  Golden  Cycle  Company  cut  these  rates 
approximately  from  25  to  50  cents  per  ton  for  long-time  contracts. 
Tliis  reduction  was  immediately  met  with  a  cut,  ranging  from  50 
cents  to  $1  per  ton  by  the  United  States  Reduction  and  Refining 
Company,  but  as  an  open  schedule,  only.  Thus,  from  Octol)er  1, 
1907,  to  March  1, 1908,  the  charges  on  ores  carrying  values  up  to  $10 
per  ton  had  been  reduced  frpm  $6.25  to  $3.50  per  ton. 

Lower  freight  and  treatment  costs  are  of  the  greatest  importance 
to  the  mines  of  Cripple  Creek,  since  in  the  future  it  api>ears  that 
much  of  the  production  will  be  derived  from  the  lower  grade  ores. 
Much  high-grade  ore  will  be  shipped  as  usual,  but  it  is  certain  that 
extensive  reserves  of  lower  gracle  ores  have  been  develoi)ed  during 
thepast  years. 

Tnere  were  24  mines  in  the  Cripple  Creek  district  which  produced 
over  $100,000  in  1906,  but  this  number  was  reduced  to  20  in  1907.  In 
comparing  the  yield  for  the  two  years,  of  27  different  mines  produc- 
ing m  one  or  both  years  ore  valued  at  $100,000  or  ov(»r,  19  of  the 
above-mentioned  mines  made  decreased  productions,  while  8  reported 
larger  shipments.  Nine  of  the  larger  properties  made  a  decreased 
gold  output  of  $3,692,718,  as  compared  with  that  of  190G. 

The  Portland  Mining  Company's  annual  report  for  1907  shows 
a  production  of  79,960  short  tons  of  ore,  with  a  gi-oss  value  of 
$1,600,950,  a  decrease  of  23,654  t(ms  and  of  $3:n,133  from  the  lOOG 
output.  This  production  includes  70,392  tons  of  ore,  averaging  in 
value  $21.75  to  the  ton,  and  9,567  tons  taken  out  in  course  of  develop- 
ment, which  averaged  only  $7.25  to  the  ton.  The  mine's  total  pro- 
duction from  Apriil,  1894,  to  December  31, 1907,  amounts  to  855,070 
tons,  valued  at  $26,635,362,  of  which  $7,627,080  have  been  paid  in 
dividends.  The  smaller  production  from  the  Portland  mine  in  1907 
was  caused  by  a  shortage  of  labor  during  part  of  the  year  and  because 
it  was  found  necessary  to  spend  considerable  time  in  making  old 
stopes  secure  so  that  the  remaining  ore  might  be  extracted.  The 
printed  annual  report  shows  that  during  the  first  ten  years  of  the 
mine's  history  large  stopes  were  timbered  and  not  filled  with  waste, 
and  now  the*  decaying  timbers  make  it  necessary  to  fill  these  stopes. 
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SO  that  much  medium-^rade  ore  which  was  left  in  the  early  workings 
can  be  extracted.  During  1907,  8,378  feet  of  development  work  was 
done,  making  a  total  of  206,830  feet,  or  39  miles  and  910  feet,  of 
development  work  up  to  January  1,  1908. 

The  Golden  Cycle  Mining  Company  was  the  only  other  concern 
in  the  Cripple  Creek  district  to  produce  over  $1,000,000  in  1907. 
According  to  its  printed  report  there  were  67,397  tons  of  ore  mined, 
which  averaged  in  value  $21.02  per  ton,  and  the  main  workings  were 
closed  for  two  months  because  of  the  fire  at  the  mill. 

The  Vindicator  Consolidated  Gold  Mining  Company's  annual 
report  states  that  1907  was  the  most  successful  year  in  the  history  of 
the  company.  Including  lease  shipments,  there  were  23,615  tons  of 
ore,  valued  at  $920,896,  or  averaging  in  value  $39  per  ton.  The 
experimental  mill  tests  carried  on  in  the  old  Lillie  shaft  house  were 
not  deemed  satisfactory  enough  to  warrant  the  building  of  a  mill  to 
handle  the  company  ore,  especially  since  the  treatment  rates  were 
reduced.  In  February  a  fire  occurred  which  disabled  the  machinery 
at  the  Hull  City  shaft,  necessitating  a  suspension  of  underground 
operations.  During  the  year  11,733  feet  of  development  work  was 
done,  making  a  total  of  134,889  feet,  or  25.546  miles,  of  underground 
working  done  to  January  1,  1908. 

The  Elkton  Consolidated  Mining  and  Milling  Company  enjoyed  a 
prosperous  year.  A  reduced  force  was  operated  most  of  the  time, 
consisting  of  but  1  shift,  working  6  days  a  week.  During  1907  the 
water  receded  so  that  at  present  the  ninth  level  is  dry.  The  Elkton- 
will  be  greatly  benefited  by  the  new  drainage  tunnel,  so  the  policy  of 
the  company  is  to  keep  up  a  moderate  output  from  the  present  dry 
levels  until  thus  relieved  of  the  water  at  depth. 

The  El  Paso  Consolidated  Company's  annual  report  shows  a 
greatly  reduced  output,  amounting  to  only  5,402  short  tons,  contain- 
ing $188,936  in  gross  values,  or  less  than  one-fourth  of  the  1906  pro- 
duction. This  company  will  be  among  the  very  first  to  be  served  by 
the  new  drainage  tunnel,  and  accordingly  operations  have  been 
restricted  to  the  upper  levels. 

The  output  from  the  Strattons'  Independence  mine  also  shows  a 
very  large  decrease  as  compared  with  that  of  1906,  but  the  average 
value  per  ton  of  ore  shipped  remained  rather  high,  being  nearly 
$36.50  to  the  ton.  The  lower  grade  ores  were  probably  being  saved 
for  the  company's  new  mill. 

The  Granite  Gold  Mining  Company,  one  of  the  big  consolidations 
of  recent  years,  remains  a  large  producer.  Much  development  work 
was  done. 

Production  was  reported  by  the  Dante,  Findley-Shurtloff,  Gold 
Sovereign,  Isabella,  Jerry  Johnson,  Raaler,  Ajax,  Anchoria-Leland, 
Cresson,  Doctor  Jack-Pot,  Forest  Queen,  Gold  Dollar,  Jo  Dandy, 
Mary  McKinney,  Work,  Stratton  Estate,  and  Strong  companies,  and 
by  the  Ophir  mine. 
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The  following  table  gives  the  production  of  the  Cripple  Creek 
district  from  1891  to  1907 : 

Production  of  the  Cripple  Creek  district,  Colorado,  J891-1907.^ 


Ymr. 

Gold. 

Slh-tr.      1 

Y^r. 

aoiii. 
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16,411,724 
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10,913,667 

Fine  ounce*. 
90,884 
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1902 ., 

G2,09a 

urn,, 
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25,900 
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49h  <n27 

iffi;::::;  :::::::::::: 

1907  »  .„,....,„,„.,, 

Wh397 

UK 

ToUU  ..*...»..,. » 

179,498,028 

872, 20-( 

lfO0._ „... 

•FlKures  for  1801-1903  from  reports  of  the  Director  of  the  Mint:  figures  for  1904, 
190S,  1906,  and  1907  from  reports  of  the  United  States  Geological  Survey. 


IDAHO. 


By  V.  C.  Heikes. 


PRODUCTION. 

For  the  calendar  year  1907,  as  reported  by  359  producers,  including 
214  placers,  the  value  of  Idaho's  production  of  gold,  silver,  copper, 
lead,  and  zinc  amounted  to  $21,793,064.  Of  this  production  the  gold 
yield  was  60,754.70  ounces,  valued  at  $1,255,911,  and  the  silver, 
8,415,431  ounces,  which  at  the  average  commercial  price  for  the  year 
was  valued  at  $5,554,185 — a  total  value  for  the  two  metals  of 
$6,810,096.  This  is  $381,610  less  than  the  value  of  the  production 
of  gold  and  silver  in  1906.  The  total  ore  mined  amounted  to 
1,690,860  tons,  of  an  average  value  of  $12.68  per  ton,  as  against 
1,787,673  tons  and  $13.05  per  ton  in  1900,  a  decrease  in  1907  of 
96,813  tCHis  in  quantity  and  of  37  cents  in  average  value  per  ton.  The 
tenor  of  gold  and  silver  in  1907  remains  the  same  as  it  was  in  1906, 
with  an  average  value  per  ton  of  $3.82.  In  1907,  57  gold  and  silver 
mills,  2  of  which  used  the  cyanide  process,  43  (including  7  arrastres) 
used  amalgamation  only,  and  14  used  amalgamation  and  concentra- 
tion, treated  75,908  tons  of  ore,  containing  28,065.76  ounces  of  gold 
and  326,656  ounces  of  silver,  averaging  per  ton  0.369  ounces  of  gold, 
or  $7.62,  and  4.30  ounces  of  silver,  valued  at  $2.84.  Concentration  of 
ores  was  carried  on  in  mills  situated  in  9  counties,  distributed  as 
follows:  Ada,  1;  Blaine,  4;  Boise,  4;  Custer,  1;  Elmore,  1;  Idaho,  2; 
Lemhi,  2;  Owyhee,  2;  and  14  in  Shoshone  County.  At  these  concen- 
tration mills  tnere  were  treated  1,448,513  tons  of  ore,  which  produced 
230,255  tons  of  concentrates  (6.3  into  1).  The  concentrates  contained 
8,954.85  ounces  of  gold,  averaging  per  ton,  in  gold,  0.0388  ounces, 
valued  at  80  cents,  and  silver,  26.3  ounces,  valued  at  $17.36.  With 
the  copper,  lead,  and  zinc  content  the  concentrates  had  a  gross  value 
of  $15,222,440,  averaging  $66.11  per  ton.    Crude  ore  shipped  to  the 
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smelters  amounted  to  165,162  tons,  containing  6,469.33  ounces  of  gold, 
averaging  0.0391  ounces,  or  81  cents  per  ton;  2,028,033  ounces  of  sil- 
ver, averaging  12.28  ounces,  or  $8.10  per  ton;  60.36  pounds  of  copper, 
and  222.48  pounds  of  lead  per  ton.  The  crude  ore  shipped  had  a 
gross  value  of  $5,415,634,  averaging  $32.79  in  value  per  ton.  The 
statement  of  production  for  1906  and  1907,  showing  increase  and  de- 
crease and  values  at  each  year's  average  commercial  prices,  is  as 
follows : 

ProductUm  of  gold,  silver,  and  associated  metals  in  Idaho  in  1906  and  1907. 


Metal. 

1906. 

1907. 

Increase  (+)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

Lead do.... 

Zinc do 

Total      

5r>,587.73 
9,018,815 
9,558.913 
255.014,446 
2,065,597 

81, 149, 100 
6,042,606 
1,844,870 

14,535,823 
126, 001 

160,754.70 

8,415,481 

10,890,731 

233.823,854 

6,985,732 

81,256.911 
5,554,185 
2. 178. 146 

12,392,664 
412,158 

+    5,166.98 
-     603,884 
+  1,831,818 
-21.190,592 
+  4,920,185 

+  $106,811 
-    488.421 
+    383.276 
-2,143,159 
+    286,157 

23,698,400 

21,793,064 

—1,905,836 

1 

There  was  a  decrease  in  the  kinds  of  ore  mined,  with  the  exception 
of  copper  ore,  zinc  ore,  and  lead-zinc  ore.  Siliceous  ore  decreased 
from  97.615  tons  in  1906  to  93,238  tons  in  1907,  a  decrease  of  4,377 
tons.  The  largest  decreases  are  in  Boise,  Elmore,  Idaho,  and  Lemhi 
counties.  Owyhee  County,  by  almost  doubling  its  output  of  1906 
amounting  to  27,034  tons,  compensated  for  a  large  portion  of  the  de- 
crease by  i)roducing  47,005  tons.  Copper  ore  increased  from  128,517 
tons  in  1906  to  136,327  tons  in  1907,  an  increase  of  7,810  tons,  most 
of  which  is  the  gain  in  Shoshone  Countv.  Lead  ore  decreased  from 
1,542,650  tons  in  1906  to  1,382,399  tons  in  1907,  a  decrease  of  160,251 
tons.  The  largest  decreases  of  lead  ore  were  in  Blaine,  I^mhi,  and 
Shoshone  counties.  The  average  value  of  gold  and  silver  per  ton 
of  siliceous  ore  in  1907  was  $13.60;  of  copper  ore,  $3.49;  of  lead  ore, 
$3.30;  and  of  lead-zinc  ore,  $1.82. 


GOLD. 

The  total  gold  production  for  Idaho  amounted  to  60,754.70  ounces, 
valued  at  $1,255,911,  in  1907,  as  against  55,587.73  ounces,  valued  at 
$1,149,100,  in  1906,  an  increase  of  5,166.98  ounces  in  quantity  and  of 
$106,811  in  value.  The  greater  part  of  the  year's  output  came  from 
Owyhee,  Boise,  Custer,  Idaho,  Lemhi,  Shoshone,  !Nez  Perce,  and 
Blaine  counties,  following  in  order  of  their  yield.  Forty-six  per 
cent  of  the  gold  production  in  1907  was  produced  at  gold  and  silver 
mills,  which  treated  75,908  tons  of  ore,  from  which  was  extracted 
bullion  containing  28.065.76  fine  ounces  of  gold,  valued  at  $580,170, 
or  an  average  content  per  ton  of  0.3697  ounces,  valued  at  $7.64.  From 
1,448,513  tons  of  ore  treated  at  concentrating  mills,  230,255  tons  of 
concentrates  were  saved,  containing  8,954.35  ounces  of  gold,  valued 
at  $185,103,  or  an  average  value  per  ton  of  80  cents.  There  were 
shipped  165.162  tons  of  crude  ore,  containing  6,469.33  ounces  of  gold, 
valued  at  $133,733,  or  an  average  value  of  81  cents  per  ton. 
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The  additional  yield  of  gold  is  due  partly  to  the  increase  in  the 
placer  output,  which  increased  in  Ada,  Bingham,  Boise,  Lemhi,  Nez 
terce,  and  Shoshone  counties.  The  total  value  of  the  gold  produced 
by  placers  in  1906  was  $353,481,  as  against  $356,905  in  1907,  an  in- 
crease of  $3,424.  The  reports  received  from  hydraulic  and  sluicing 
operations  in  1907  give  an  aggregate  output  of  $277,085,  which  is 
$34,108  less  than  in  1906.  It  is  likely  that  some  producers  neglect  to 
distinguish  drift  mining  from  other  methods,  but  those  reporting 
from  these  mines  give  an  output  of  $5,374  in  1907,  wliich  is  an  increase 
of  $1,434  over  the  amount  reported  in  1906.  Six  dredges  operated  on 
placers  in  Idaho  during  1907,  as  against  3  in  1906.  The  gold  produced 
amounted  to  $74,434,  and  is  66.4  per  cent  greater  tluin  that  in  1906. 
The  operations  by  dredges  projected  on  Snake  River,  frequently  men- 
tionea  in  the  press,  did  not  materialize,  and  the  only  important 
mining  by  this  method  was  reported  from  Boise  Basin  of  Boise 
County,  Lemhi  County,  and  Nez  Perce  County,  at  Pierce,  where  one 
installation  has  been  in  successful  operation  for  the  last  two  years  and 
2  others  are  contemplated. 

Source  of  gold  production  in  Idaho  hy  kinds  of  ore  in  J907,  hy  counlies,  in  fine 

ounces. 


County. 

Placers. 

101.31 

373.11 

2.37 

Siliceous 
ore. 

Copper 
ore. 

Lend  ore. 

CopptT- 
leacl  ore. 

LeH(l- 
zinc  ore. 

Total. 

Ada  and  Bear  Lake 

277.15 

378. 49 

Binsham  .......  r  -              

3.68 

1 

376. 79 

Blaine 

««vVXl 

442. 92 

1 

1,311.11 

Boise 

8,010.41  i  S..S41.07 

11  381.48 

Bonner 

1.98 

1.98 

Canyon ....  

14.  SO 
42.09 
415.45 
200.75 

14  80 

Caiva 

18.76 
3.50 

60.86 

8, 507. 67 

4.401.8-1 

4.74 

5,3i>7.39 

338. 63 

118  52 

Ciuter 

2,803.62 
4.201.08 

5,285.10 

.......... 

Elmore ....,..,...-■.. ^  ,,,^^.., 

Fremont 

4.'7V 

15.83 

! 

Idaho  

1, 904. 02  !  3.377.54 

Kootenai 

338.63 
118.52 

Ijttah 

Lemhi 

1,570.93 

24.28 

2,022.46 

424.93 

66.18 

833.55 

109.91 

1.55 

2,289.91 

i39.8o 

73.07 

4,073.76 
24  28 

Lincoln 

Nez  Perce 

12.77 





• 

2,  (an.  23 
424  93 

Oneida 

f 

Owyhee 

i?,  i,^.  66 
87.44 

.74 
383.18 

17,217.58 

3,952.04 

UK).  91 

62.69 

Shoflhou  e 

2,575.27 

72.60 

TwinF^llB 

Wanhington 

oi.ii 

1 

Total 

17,265.28  J34,409.04 

5,8*.M.26 

3,113.52  ! 

72.60     60,751.70 

Production  of  gold  in  Idaho  in  JiWO  and  WOT,  hy  kinds  of  ore,  in  fine  ounces. 


Year. 

Placers. 

Siliceous 
ore. 

Copper  ore. 

Lead  on-. 
2  675  17 

Copp(?r- 
lead  ore. 

Lead- 
zinc  ore. 

Total. 

5.5,5^7.73 
t'0, 751. 70 

1906 

17,099.62 
17,265.28 

33,2&5.06 
84,409.03 

2,516.40 
5,894.26 

J   HA 

57  40 

M07 

3,113.52    

72.60 

Ineraaae    (+)    or 
decreaw  (-)...  . 

+166.66 

+1,173.97 

+3,877.86  j  +438.35 

-4.08  j     +15.20 

+5, 166. 97 

8IL\TER. 


The  silver  yield  amounted  to  8,415,431  ounces,  valued  at  $5,554,185, 
in  1907,  as  against  9,018,815  ounces,  valued  at  $(),042,G0(),  in  lOOG,  a 
decrease  of  603,384  ounces  in  quantity  and  of  $448,421  in  value.  The 
output  of  silver  came  mainly  from  lead  ores  from  which  were  pro- 
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duced  6,817,839  ounces,  96.7  per  cent  of  which  was  credited  to  the 
Coeur  d'Alene  region  of  Shoslione  County;  the  next  important  out- 
put, derived  mainly  from  siliceous  ores^  was  credited  to  Owyhee 
County,  which  produced  793,942  ounces  m  1907,  as  against  737,578 
ounces  in  1906,  an  increase  of  56,364  ounces.  The  largest  increase  of 
silver  was  contained  in  siliceous  ore,  which,  in  1907,  produced  843,077 
ounces,  as  against  765,549  ounces  in  1906,  an  increase  of  77,528  ounces. 
There  was  also  an  increase  in  lead-zinc  ore,  which,  in  1906,  contained 
65,174  ounces  of  silver,  as  against  214,990  ounces  in  1907,  an  increase 
of  149,816  ounces.  Silver  decreased  in  placers,  copper  ore,  and  lead 
ore.  From  1,448,513  tons  of  ore  sent  to  concentration  mills,  which 
produced  230,255  tons  of  concentrates,  came  6,057,224  ounces  of  silver, 
averaging  26.306  ounces  per  ton.  From  165,162  tons  of  crude  ore 
shipped  to  the  smelters,  2,028,033  ounces  were  produced,  an  average 
of  12.28  ounces  of  silver  per  ton,  and  from  bullion  from  gold  and 
silver  mills,  326,656  ounces  were  produced  from  75,908  tons  of  ore,  an 
average  of  4.30  ounces  per  ton.  Shoshone  County  is  credited  with 
7,266,862  ounces,  valued  at  $4,796,129,  in  1907,  as  against  7,944,338 
ounces,  valued  at  $5,322,706,  in  1906,  a  decrease  of  677,476  ounces  in 
quantity  and  of  $526,577  in  value.  This  is  the  largest  decrease  in 
Idaho.  In  1907  the  lead  ore  contained  6,817,839  ounces;  the  copper 
ore,  536,007  ounces ;  the  lead-zinc  ore,  214,990  ounces ;  the  siliceous  ore, 
843,077  ounces;  and  placers,  3,518  ounces.  Owyhee  County  continues 
to  rank  second  in  the  production  of  silver,  with  Blaine,  Custer,  and 
Lemhi  counties  followmg. 


Source  of  silver 

production  in  . 

Idaho  by  kinds  of  ore  i 
fine  ounces. 

In  1907, 

bp  counties,  in 

(!ounty. 

!  Placers. 

i 

'.:     33~ 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

lead  ore. 

Lead- 
zinc  ore. 

Total. 

Ada  and  Bear  Lako  . 

133 

39 
81 

17 

205 

Bingham 

BlfiJne 

15 

9 

1,768 

46 

3,946 
15, 785 
9,357 

166.396 

170.867 

Boise 

17  553 

Bonner .... 

1,480 

10,887 

4 

Canyon 

4 

3 

2^4 

121 

Cassia 

287 
6,171 

290 

Custer 

3,i69 

10,134 

855 

1,728 

78, 792 

88  816 

Elmoro 

10.255 

Fremont 

669 
58 

1  524 

Idaho 

394 

:::::::::;'      1? 

!            128 

1 

1           665 

2,180 

Kootenai 

i 

17 

Latah 

17 

Lemhi 

4,878 

446 

45,120 

50,572 
1 

Lincoln 

Nez  Perce 

565 

Oneida 

23 

1             32 

137 

7 

1 

28 

Owyhee 

793,018 
135 

892 
6,597,493 

793,942 

Shoshone 

454,107 

214,990 

7,266,862 

Twin  Falls 

Washington 

1,848 

1,848 

Tot4il 

'        3,518 

1 

843, 077       536. 007 

6,817,839 

214,990 

8,415,481 

Production  of  silver  in  Idaho  in  J906  and  1901,  by  kinds  of  ore,  in  fine  ounces. 


Year.                       Placers,    smee-s 

Copper 
ore. 

Lead  ore. 

Copper- 
lead  ore. 

Lead- 
zinc  ore. 

Total. 

r 

1906 3,665  1    76.'),549 

1907 3,518  1    843,077 

664,123 
536,007 

7,616,612 
6,817,889 

8,602 

65,174 
214,990 

9,018.815 
8.415,481 

Increase     (  +  )    or   de-  i                 1 
crease  (-) -147     +77,628 

-28,116 

-798,773 

-8,692 

•1-149,816 

-608,884 

1            ! 
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COPPER. 


The  output  of  Idaho  increased  from  9,558,913  pounds,  valued  at 
$1,844,870,  in  1906.  to  10,890,731  pounds,  valued  at  $2,178,146,  in 
1907,  an  increase  ot  1,331,818  pounds  in  quantity  and  of  $333,276  in 
value.  Shoshone  County,  in  the  Coeur  d'Alene  region,  produced 
mainly  from  the  Snowstorm  mine,  and  yielded  the  largest  part  of 
the  output.  Custer  County  holds  second  place  in  the  State  as  a 
producer  of  copper,  and  increased  its  output  from  2,815,286  pounds, 
valued  at  $543,350,  in  1906,  to  3,230,946  pounds,  valued  at  $646,189, 
in  1907,  an  increase  of  415,660  pjounds  in  quantity  and  of  $102,839  in 
value.  The  output  is  due  principally  to  the  production  of  the  AVhite 
Knob  and  Lost  Packer  mines.  Other  important  productions  were 
made  by  Washington,  Fremont,  and  Lemhi  counties. 

LEAD. 

The  lead  produced  in  Idalio  shows  a  decrease  from  255,014,446 
pounds,  valued  at  $14,535,823,  in  1906,  to  233,832,854  pounds,  valued 
at  $12,392,664  in  1907,  a  decrease  of  21,190,592  pounds  in  quantity 
and  of  $2,143,159  in  value.  Decreases  are  noted  in  Shoshone  an& 
Washington  counties,  while  all  other  counties  show  increases.  The 
lead  output  is  credited  largely  to  the  Coeur  d'Alene  region,  which 
produced  229,442,987  pounds,  valued  at  $12,160,478  in  1907.  The 
decrease  notea  for  the  State  belongs  principally  to  Shoshone  County. 

ZINC. 

As  in  1906,  the  output  is  largely  from  Shoshone  County.  It 
amounted,  for  the  State,  to  6,985,732  pounds,  valued  at  $412,158,  ii^ 
1907,  and  shows  an  increase  of  4,920,135  pounds  over  that  produced 
in  1906.  Blaine  County  produced  37,077  pounds,  valued  at  $2,187. 
in  1907,  which  is  an  increase  of  26,478  pounds  in  quantity  and  of 
$1,541  in  value  over  the  production  of  1906. 

ANTIMONY. 

The  production  of  antimony  continues  from  one  property  in  the 
Coeur  a'Alene  district,  in  Shoshone  County.  No  new  deposits  have 
been  reported. 

MINING  INDUSTRY  IN  IDAHO  IN  1907. 

The  mining  conditions  were  prosperous  during  the  first  eight 
months  of  the  year,  due  to  the  full  operation  of  all  profitable  mines 
and  to  the  shipment  of  low-grade  ore,  which  was  made  possible  by 
the  high  prices  of  metals.  There  was  a  scarcity  of  labor  with  the 
big  producers,  brought  about  mainly  by  the  smaller  operators  paying 
hijgher  prices.  This  labor  scarcity  eventually  became  general,  and 
with  the  high  price  of  timbers  anci  other  material  the  cost  of  mining 
was  almost  pronibitive.  The  shippers  of  ore  suffered  during  the  first 
part  of  1907  from  a  shortage  of  cars,  and  this,  with  the  scarcity  of 
money  for  miners'  pay  during  the  last  three  months  of  the  year,  closed 
several  of  the  important  metal  producers  of  the  State.  In. railroad 
building,  the  event  of  greatest  importance,  benefiting  principally 
the  Coeur  d'Alene  region  in  Shoshone  County,  was  the  mitial  con- 
struction work  of  a  railway  to  tap  the  mineral  region  on  the  North 
Fork  of  the  Coeur  d'Alene  River.     This  railroad,  known  as  the 
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Idaho  Northern,  starts  near  Kingston,  a  station  on  the  Oregon  Rail- 
road and  Navigation  Company's  line,  and  follows  the  north  fork  of 
the  Coeur  d'AIene  River  to  I^richard  Creek,  and  up  this  creek  to 
Raven,  a  point  a  short  distance  above  Murray.  The  railroad  will  be 
33  miles  in  length  when  completed.  Another  line  ,connecting  Salmon 
City,  in  Lemhi  County,  with  Armstead,  near  Dillon,  Mont.,  on  the 
Oregon  Short  Line  Railway,  is  being  surveyed.  This  will  cross 
the  main  range  through  Lemhi  and  Junction  passes.  A  branch  sur- 
vey from  tliis  line  is  reported  to  have  been  made  into  Lemhi  Valley 
up  to  the  Gilmore  district,  at  its  head,  which  also  traverses  the  Junc- 
tion district  in  Lemhi  County.  The  road  is  needed,  as  no  doubt 
many  mines  outside  of  the  two  districts  mentioned  could  provide 
a  considerable  tonnage  of  shipping  ore.  A  branch  line  of  the  Oregon 
Short  Line  Railway  is  under  construction  down  the  Snake  River, 
on  the  Oregon  side,  from  Huntington  to  Lewiston,  and  will  be  bene- 
ficial to  the  mining  districts  near  the  river,  in  Washington,  Idaho,  and 
Nez  Perce  counties.  From  Spokane,  Wash.,  through  Kootenai  and 
Bonner  counties,  the  Spokane  International  Railway  was  nearly 
completed,  and  will  furnish  transportation  to  a  number  of  small 
minm^  districts.  Of  importance  m  milling  practice  was  the  suc- 
cessful operation  of  tlie  first  tube  mill  for  fine  grinding  and  cyanide 
treatment  in  the  Black  Pearl  mill,  in  West  View  district,  of  Boise 
County.  Several  new  devices  for  dry  concentration  will  be  tried 
for  the  first  time  in  Idaho  in  the  new  250-ton  concentration  mill 
that  is  being  constructed  for  the  Idaho  Consolidated  mines,  near 
Bellevue,  in  Blaine  County.  The  equipment  will  consist  of  Sutton, 
Steele  &  Steele  dry  concentrating  tables  and  classifiers,  vibromotor 
ore  sizer,  and  dielectric  separator ;  also,  Wilfley  and  James  wet  con- 
centration tables.  At  Sanpoint,  in  Bonner  County,  the  Panhandle 
smelter,  the  only  custom  lead-smelting  plant  in  the  State,  operated 
during  a  short  season  and  produced  some  lead  bullion.  Three  lines 
of  railway  reach  this  smelter.  At  the  close  of  1907  preparations  were 
being  made  to  operate  again. 


Production  of  gold,  silver,  copper,  lead,  and  , 

counties. 

nnc  in  Idaho,  in 

td06  and  1907,  hy 

County. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Ada  and  Bear  Lake 

Fi  71  f:  ounces} 

378.49  i      «7.8'24 

Fine  ounces. 
205 

Si:^ 

Pounds. 

1,221 

1,974 

85,919 

1244 

Bingham 

370. 79 

1,311.11 

11,381.48 

L98 

14.80 

60.86 

8,507.66 

4,401.84 

4.74 

5,357.39 

457. 12 

4,073.76 

24.28 

2, 635. 23 

424. 93 

17,217.58 

3, 952. 04 

109.91 

62. 69 

7,789 

27, 103 

235,276 

41 

306 

1,258 

175,869 

90,994 

98 

110,747 

9,4nO 

84,212 

502 

54,475 

8.784 

365,919 

81,696 

2,272 

1,296 

46  ,             30 
170,367  1     112.442 

896 

Blaine 

7.184 

Boise 

17,553 

10,837 

4 

290 

88,316 

10,255 

1,524 

2,180 

34 

60,672 

1 

566 

23 

793,  W2 

7,266,862 

7 

1.848 

11,585 

7,152 

3 

191 

68,289 

6,768 

1,006 

1,439 

22 

33,377 

873 

16 

624,002 

4,796,129 

6 

1,220 

Bonner 

Canyon  

Cassia 

Custer 

3,230,946 

646,180 

Elmore 

Fremont 

219.000 
8.048 

48  800 

Idaho  

609 

Kootenai  and  Latah 

Lemhi 

62.461 

'  i6,492 

Lincoln 

Nez  Perce 

Oneida 

0  wvhee 

119 
7.199.648 

24 

Shoshone               - 

1.489.929 

Twin  Falls 

Washington 

146,400 

29.280 

Total 

60, 754. 70 

1,255,911 

8,416,481 

6,654,185 

10.890,781 

2,178,146 
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Production  of  gold,  silver,  copper,  lead,  and  sine  in  Idaho — Continued. 


County. 

Lei 

id. 

Value. 

Zin 
Quantity. 

Value. 

Total  value. 

Quantity. 

Ad*  and  Bear  Lake 

Pounds. 

Pounds. 

^,204 
8  214 

Binffham 

BUJne 

Boise 

2,250,164 

47.903 

3,580 

$119,259 

2,539 

190 

37,077 

$2,187 

268,175 
249  400 

Bonner 

7,383 
309 

Canyon 

Caasia ^ 

14,000 
104,605 

742 
5,514 

2,191 

Outer 

885.891 

Elmore 

97, 762 

Fremont 

14,614 

774 

45,678 

112, 795 

9  472 

l^'flhOr 

Kootenftl  «^n<1  JMt^h ' 

I^emhl - 

1.932,356 

102.415 

230.496 
603 

Lincoln 

Nea  Perce 

1 

54,848 

Oneida 

8,799 
880,668 

Owyhee 

13,645 
229,442.987 

723 
12,160,478 

Shoshone 

6.948,G.'>5 

409,971 

18,888,203 

2,277 

81  796 

TwInFkdla 

Waahin^^on 

Total 

233,823,854 

12,892,6<)4 

6,985,732 

412, 15S 

21,793  064 

Tonnage  of  ore  sold  or  treated,  number  of  mi  tics  producing,  and  tenor  of  ores  in 
Idaho,  in  190G  and  1901,  hy  counties. 


Oafnnty. 

Total  ton 
■old  or 

oajfc  of  ore 
trnited. 

rncpeaDe(+) 
OF  de- 

ptodr 

1 
13 

Klin  ess 

Tntftl  average 
value  per  ton. 

Average  value 

per  ton  In  gold 

and  silver. 

Total 
value  of 

IWT, 

1W7, 

6 

1 

22 

6 

IJiOfi. 

S4.08 
A. GO 

13,14 
5.70 

1907. 

$26.93 
70.14 
18.08 
9.80 
74.58 

1906. 

$4.08 
4.60 
7.56 
6.70 

1907. 

deep 
mines. 

Ada  and  Bear  Lake. 
Blntham.... _ 

Shaft,  ioiw. 

236 

7 

14,«aft 

90 

Sftfjtfl  tons, 

-  e,(m 

-  23 
^ft.OlB 
-M.087 

$25.85 
18.71 
9.41 
9.50 
72.66 

$6,087 
491 

fiiijne!T!.:v :::"::: 

268  120 

Bol«  „,,..-. 

82  023 

Bonner  ..^*^..^>.... 

7,383 

IT»iiTnii,...^^,^    ,    ^ 

SSa .::::::::.:.:, 

14 

©,733 

970 

I£,4S7 

+          7 

+  'Aafio 
-  ».3na 

+      870 
~  4,7flS 

I 
7 

a 

1 

12 
1 

1 

31 
10 

2 
17 

69.57 
16.63 

7.87 
06.96 

5.90 
77.30 

94.21 
19. 75 
13.89 
47.09 
5.3() 

5.57 
3.65 
7.37 
1.34 
5.90 
77.30 

41.21 
5.07 

13.89 
1.14 
5.31 

1,319 

877,142 

93,532 

45,678 

71,935 

Ci»«er„„,-. 

yrennmt— ,,,-.,. ,— 

Idahr^....,,      , .  .., 

EfMTtfinal 

fiAlah 

liiinhf 

12.6^27 

-4,flM 

n 

18 

10.04 

15.80 

5.  m 

6.79 

197,938 

JJmgif^n 

If p—  Jfyijym 

3 

^  1,374 

4 

I 

7.85 

88.00 

7. 85 

RS.OO 

264 

o5ESr!!l:::::;:::: 

owjSi;:    ,  .. 

4.1. am 

1.54I,67tJ 

-81.  HO.-! 

ft 

0 

25.15 
13.01 

18.70 
12.21 

25  45 
3.33 

18.  r>8 
3.15 

879, 279 
18,870,882 

i^S^iy"..zvs. 

Twin  Fklla .... 

WadUt^Kton  ........ 

M4 

-2,218 

i 

^ 

2;s.66 

58.39 

3.60 

5.  .'>7 

31,764 

TMal  „...„„ 

l,BeO,0OO 

-96.81S 

111 

145 

13.  a5 

12.68 

3.82 

3.82 

21,433,837 
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Tonnage  of  milling  and  smelting  ore  and  concentrates,  toith  metallic  contents, 
produced  in  Idaho  in  1907,  by  counties. 


Quantity  of 
ore  to  con- 
centrating 
mills. 

Ck)unty. 

Quantity. 

Gold  in 
bulUon. 

Silver  in 
bullion. 

Ada  and  Bear  Lake .     .     ..        ...        

Short  torn. 
216 

Fineounces. 
122.36 

FineounccB. 
46 

ShoHtoM. 

Bingham 

Blaine 

3,295 
8,099 

273.77 
1,806.40 

205 
966 

3.890 

Boise 

270 

Bonner .           .                         

Cassia 

Custer        ...                     

6,882 
6,719 

2,711.20 
4,013.94 

2,821 
7.326 

Elmore 

Fremont                                    

Idaho 

13.419 

7,652 

2 

30,753 

21 

8,242.49 

2,267.95 

11.22 

18,663.62 

23.92 

1,666 
4,060 

Lemhi . .                       

3,686 

Nez  Perce 

Owyhee          ..              

309.590 
7 

16,250 

Shoshone 

1.425.018 

Washinsrton 

Total 

75,908 

28,066.76 
0.3697 

326.656 
4.308 

1.448.613 

Per  ton 

County, 

Concentrates  produced. 

Tot*l 
value  of 

Quantity. 

Gold. 

Silver. 

Copper. 

Lead. 

Zinc. 

concen- 
trates. 

Ada  and  Bear  Lake 

Short  ioM. 
40 

Fineozs. 
154.80 

Fineozs. 
87 

Poundt. 

Pounds. 

Pounds. 

IS.  267 

Bingham 

Blaine 

848 
1,401 

690.07 
1,636.66 

32.087 
14.830 

9,421 

267,699 
47,903 

48,917 
'44,072 

Boise 

Bonner 

Cassia 

Custer 

2 
44 

92.43 
120.64 

288 
2,468 

2,101 
4,121 

Elmore 

Fremont  ...        

Idaho  

45 
1,223 

146.31 
78.24 

75 
27,309 

8,074 
92,817 

Lemhi  

81,847 

1.260,516 

Nez  Perce 

Owyhee 

194 
226,458 

3,683.94 
2,652.36 

483,214 
5,496,866 

396,006 
14.681.073 

Shoshone 

880,886 

196,612,709 

6,948,656 

Washington 

Total  .^ 

230,255 

8,964.35 
0.0388 

6,067,224 
26.306 

922,103 

197,078,827 

6,948,666  U.S.  922. 440 

Per  ton 

' 
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Crude  ore  shipped  to  smelters  from  Idaho  in  1907^  hy  counties. 


County. 

Quantity. 

Gold. 

Silver. 

Ck)pper. 

Lead. 

Zinc. 

Total 
value. 

Adfi  And  B^ar  lAk<^ 

ShoH 
tons. 
10 
7 
7,994 

Fine 
ounces. 

Fine 

ounces. 

39 

31 

138,066 

Pounds. 

1,221 

1,974 

26,498 

Pounds. 

Pounds. 

9270 

BinffhAm 

3.69 
444.89 

492 

Blaine 

1 , 992, 466 

Rl  017 

213,409 

Boise 

Bonner... 

99 

14 

88,690 

14 

970 

8 

816 

1 

17 

116.078 

544 

2.00 

18.76 

6,288.60 

86.67 

4.75 

4.57 

156.65 

1.55 

8.94 

442.22 

61.14 

10,837 

287 

84,963 

840 

1,624 

55 

19,086 

3,680 
14,000 
104,605 

7,883 

1,819 

817, 134 

980 

fTAfiria 

Custer 

3,280,946 



Elmore 

Fremont 

219,000 
8,043 
20,614 

14,614 

45,678 
748 

I<UN>.  .   

I^nnhi , 

671,840 

55,565 

Nes  Perce 

82 

Owyhee 

1.106 

1,769,852 

1,848 

119 

6,318,813 

146,400 

13,645 
33,930,278 

1,658 

Shoshone 

4,239,810 

Wsffhington 

81,764 

Total 

165,162 

6.469.33 
0.0391 

2,028,033 
12.28 

9,968,628 
60.36 

""•'^l 

37,077 
0.224 

5,415,684 

Per  ton 

82.79 

Subdivision  of  tonnage  of  ore  sold  or  treated  in  Idaho  in  1907,  hy  counties,  in 

short  tons. 


County. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc  ore. 

Copper- 
lead  ore. 

Lead- 
zinc  ore. 

Ada  and  Beer  Lake 

216 

10 
7 
67 

Blmrham 

Blafvi^ 

8.694 

10.98A 

82 

Boise 

8369 

Bonner 

'  66 

84 

CsnTon  

SSff 

14 
162 

Caster 

5,832 
6,733 

38,428 

Elmore , 



Fremont 

950  t             20 

Idaho 

13,873 

54 

Kmrtena*  . ,  „ . 

1 

Latah...... ,         

Lemhi 

7,866 

322  j        4,889 



Nes  Perce 

S 

Oneida 

Owyhee 47,005 

Shoshone 82 

15 
1,366,829 

95,945 

78,814 

TwInFlUls ! 

Washington 

544 

Total 

93,238 
$18.60 

186,827  ,1,382,399 
$3.49  1        *3  30 

82 
None. 

78.814 

Valiie  per  ton  in  gold  and  silver 

81.82 

Production  of  placer  gold  in  Idaho  in  1907,  hy  counties. 


Ada 

Bingham 

BUXie 

Boise 

Canyon 

Cassia 

Caster 

Elmore 

Idaho 

Kootenai  and  Latah. 


$2,  095 

7,713 

49 

166,  210 

306 

S70 

8,  r»88 

4.  150 

40,  600 

9,450 


I^mhi $31; 

Lincoln 

Nez   Perce 54 

Oneida ?- 

Owyhee 1 

ShoRhone 17 

Twin   Falls *J 

Washington 


474 
502 
211 
784 
368 
231 


Total 356,  905 


Ooid  production  of  Idaho  placers  hy  different  methods,  1906  and  1907. 


Hydraulic.a 

15,054.30 
13,404.27 

Drift 

Dredge. 

1.854.73 
3.600.96 

Total. 

UM 

fine  ounces.. 

190.59 
260.06 

17,099.62 

1107 

do.... 

17,265.28 

*  Includes  sluiclngs. 
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Numher  of  producing  mines  classified  hy  chief  products  in  Idaho  in  1907,  J>y 

counties. 

Gold  placoT  mines. 

]>ecp  inln«0. 

! 

C^ntr- 

3 
1 

,j. 

^ 

1 

1 

■g 

1 

5 

1 

i 

1 

1 

^ 

Adfl  and  Bear  Luke 

4 

0 

2 
H9 

4 

10 

5Q| 

1 

.... 

S 

1 
1 

5 
1 

9 

Bliurbam  .***..*-«*<.». 

I 

. 

11 

BliiTtie 

* 

r 

1 

6 

1 

21 

BolHJ- ***,*.,****,.  ^.*,,. 

1 

^T 

1« 
1 

68 

Bontief  * 

a 



& 

Ctenyon *,»♦♦,,».** 

t 

It 

L 
7 

1:2 

s 

Casda 

1 

3 

1 
11 

10 

1 

Tt 

3 

Custer.**. >^  H**.^^.*,,, 

1 

4 

10 

2 

S 

18 

Stnoro  ..- 

22 

FFemont  ,.**.* .*.. 

1 
* 

1 

2 

Ifiaho. 

36 

1 

S 
S 
S 
3 
1 

'--■ 

41 

1 
8 
Jlfl 

S 

9 

1 

1^ 

&» 

Kf>oteDwi,,,*,***„,*^  ,, 

1 

Latuh 

s 

Lemhi 

1 

13 

3 

1 

1 

1       1 

.„.« 

la 

36 

Lincoln ..^. 

2 

Nej£  FVr<^ii,,,. ,„. 

1 

1 

90 

Oneldft ., 

S 

Owyhee ,^* *,„ 

*3 

""a" 

I 

as 

17 

Bhofibone 

1 

V 

» 

3 

33 

Twin  TaUh „, 

3 

WoabinKton . , ,  - , » 

11 

a 

3 

,-.--. 

Totfli 

199 

fi 

a 

ai4 

4 

2 

vn 

n 

17 

19 

IS 

3 

I4fi 

369 

"  One  antimony. 
REVIEW  BY  INDIVIDUAL  COUNTIES. 


ADA  COUNTY. 

The  output  of  the  county  amounted  in  value  to  $7,934  from  the 
operation  of  placers  along  Boise  River  and  from  quartz  mining.  The 
decrease  in  value  of  total  output  from  1906  was  $18,909. 

Black  Hoimet  district, — The  Last  Hope  Mining  Company  continued 
work  in  driving  a  crosscut  surface  drift.  It  is  250  feet  long,  and 
driven  for  the  purpose  of  cutting  the  lode  150  feet  below  the  surface. 
The  ore  milled  in  the  3-stamp  amalgamation  plant  came  from  a  stope 
near  the  surface. 

Highland  district. — On  the  Casebeer  placer  the  Anna  Placer  Com- 
pany took  out  some  gold  in  the  development  of  the  property.  The 
average  gold  fineness  in  this  district  is  about  0.807,  and  is  worth 
$1().()8  per  ounce. 

Mclntyre  district. — The  Picket  Pin  Gold  Mining  Company  (Lim- 
ited), has  developed  its  quartz  property  to  a  depth  of  80  feet  with  a 
vertical  shaft,  and  also  has  a  prospect  drift  SCK)  feet.  The  country 
rock  is  granite  with  gold-bearing  quartz  fissures,  averaging  a  low 
content  in  gold.  A  test  was  made  of  the  ore  in  an  amalgamation 
mill  having  a  capacity  of  5  tons  of  ore  per  day. 

Ncal  dii^trict. — The  Gold  Eagle  Mining  and  Milling  Company 
operated  its  property  a  short  time  during  the  first  part  of  the  year, 
and  produced  some  bullion  and  concentrate.    The  400-foot  incline 
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shaft  has  levels  at  each  100  feet.  The  ore  occurs  in  a  fissured  zone  in 
granite. 

Shaw  Mountain  district, — ^The  Big  Giant  Gold  Mining  Company 
continues  to  develop  its  property  and  accomplished  2,642  feet  of 
work  in  1907,  which  makes  a  total  of  about  7,000  feet  in  crosscuts, 
drifts,  and  raises.  The  gold  ore  thus  far  exposed,  though  low  grade, 
is  easily  treated  by  amalgamation  and  cyanide  processes. 

Snake  River  district. — The  Utility  Gold  and  Power  Company 
erected  in  1906  a  dredge  on  the  Ada  County  side  of  Snake  River.  The 
meclianical  device  constituting  the  recovery  system  rests  on  an  ordi- 
nary dredge  boat,  and  delivery  of  gravel  and  sand  to  it  is  nuide  by 
means  of  an  endless  chain  of  dredging  buckets.  The  features  of  the 
system  consist  of  (1)  an  initial  separation  and  washing  of  the  coarse 
and  fine  gravels  by  means  of  a  rotating  screen,  partially  immersed 
in  water,  (2)  the  recovery  of  the  coarse  gold  in  ordinary  riffle  boxes, 
(3)  the  recovery  of  thefine  gold  and  the  fine  gravels  and  sands, 
forced  by  water  jets  against  the  amalgamating  plates  on  the  sides  and 
ends  of  the  tank,  instead  of  gravity  amalgamation,  and  (4)  the  mag- 
netic removal  of  the  iron  in  the  sands  constituting  the  concentrate. 
The  plant,  during  experimental  work,  is  reported  as  handling  1 
cubic  yard  per  mmute,  operated  by  2  men  on  shift.  The  pump  is 
electrically  driven  by  a  125  horsepower  motor,  and  the  rotating  screen 
by  a  motor  of  65  liorsepower,  which  also  operates  the  tailing  con- 
veyor. The  company  was  reported  out  of  business  during  1907,  so 
that  final  results  and  the  cause  for  closing  down  of  the  plant  are  not 
known. 

BANNOCK   COUNTY. 

Fort  Hall  district,^ — Developments  were  continued  during  1907 
on  the  property  of  the  Fort  Hall  Mining  Company.  The  ore-bear- 
ing zone,  which  was  cut  by  the  adit  at  3,555  feet,  is  approximately 
125  feet  thick,  comprising"  crumpled  and  contorted  layers  of  shale 
and  thin-bedded  limestones.  This  zone,  containing  iron  and  copper 
pyrite  and  finely  disseminated  galena,  was  tested  for  its  entire  w4dth 
and  the  company  states  that  it  averaged  $2.92  per  ton,  with  co])per 
at  15  cents  per  poimd.  The  ratio  of  concentration  of  11.05  tons  of 
crude  ore  to  1  ton  of  concentrate  gave  the  following  results:  Copper, 
12.3  per  cent;  gold,  0.13  ounces  per  ton;  silver,  4.30  ounces  per  ton; 
iron,  26.4  pr  cent;  silica,  16.1  per  cent;  and  load,  0.8  per  cent.  At 
the  Moonlight  property,  about  6  miles  north  of  the  Fort  Hall  mine, 
development  work  w^as  accomplished  by  a  few  men.  A  carload  of 
sulphide  copper  ore  was  taken  out  and  is  being  held  for  a  better 
market. 

BEAR  LAKE  COUNTY. 

Along  Bear  Eiver  valley  several  interesting  disclosures  of  copper 
and  lead^  ore  were  made,  and  a  number  of  shipments  made  to  the 
smelters  in  Utah.  The  Bonanza  group,  develo])ed  by  the  Bonneville 
Copper  Company,  installed  a  new  gasoline  hoist  and  continued  sink- 
ing its  shaft,  now  150  feet  deep.  From  surface  work  a  test  ship- 
ment of  copper  ore  containing  silver  was  made.     The  Blackstone 

•  Weeks,  P.  R,  and  Helkes,  V.  C.  NoteB  on  Fort  Hall  mlnlnpr  district,  Idaho :  Contribu- 
tions to  Economic  Geology,  Ball.  U.  S.  Geol.  Survey  No.  340,  1908,  pp.  21-29. 

64849— M  B  1907,  pt  1 19 


290 


MINERAL  BESOUBCES. 


Mining  and  Milling  Company  produced  from  its  property  during 
development  a  high-grade  earlJonate  lead  ore  with  considerable  galena 
interspersed  through  it.  At  Cokeville,  30  miles  east  of  Montpelier, 
the  Collett  copper  property  is  under  development.  Regular  ship- 
ments of  phosphates  »  continue  to  be  made  to  the  Pacific  coast  from 
near  Montpelier.  With  lower  freight  rates  this  industry  should 
thrive. 

BINGHAM   COUNTY. 

Mount  Pisgah  district, — Of  the  placer  work  performed  in  the  dis- 
trict, the  most  important  was  that  of  the  American  Hydraulic  Placer 
Mining  Company,  and  of  the  Barnes  claims.  These  operations  were 
carried  on  bv  hy draulicking.  The  placer  gold  in  this  district  averages 
in  fineness  about  0.960,  and  is  valued  at  $19.84  per  ounce.  From  the 
Caribou  and  Monte  Cristo  claims  small  test  shipments  of  ore  are 
reported.  Both  properties  are  holding  shipments  of  high-grade  cop- 
per ore  for  better  metal  prices. 

Snake  River  district,— ^h^  placer  gold  from  this  district  amounted 
to  185.22  ounces  taken  from  the  Woodworth  Bar  placer,  Buena  Vista, 
Martin,  Gold  Point,  and  other  properties  along  the  Snake  River. 
The  average  fineness  of  the  placer  gold  in  this  vicinity  is  0.951, 
valued  at  $19.66  per  ounce. 

BLAINE  COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Blaine  County,  Idaho,  in 

1906  and  1907. 


Metal. 


1906. 


1907. 


Quantity.      Value.      Quantity.      Value. 


Increase  (+)  or  de- 
crease (— ). 


Quantity.     Value. 


DEEP  MINES. 


Ok>l(l fine  ounces. . 

Silver do. 


Copper pounds . . 

Lead do — 

Zinc do — 


Gold fine  ounces. . 

Silver do — 


647.50 
184,337 


811,318 
128,506 


1,737,606 
10,599 


110.34 


99,048 
646 


2,281 


1,808.74 

170,358 

36,919 

2,250,164 

87,077 


2.37 
9 


927,054 
112.486 

7,184 
119,259 

2,187 


+  761.24 
-  18,979 
+  86,919 
+612,660 
+  26,478 


-  107.97 
+  9 


+fl6,786 
-  U.070 
+  7,184 
+  20,216 
+    1,641 


—    2,232 
+  6 


Total. 


268,176 


+  81,881 


Source  of  gold  and  sih-er  in  Blaine  Counly.  Idaho,  in  1906  and  1907,  by  kinds 

of  ore,  in  fine  ounces. 


Metal. 


Gold. 


Silver. 


Year. 


1906 

1907 

1/1906 

1907 


I 


Placers. 


Siliceous 


110.34 
2.37 


9.00 


345.00 

865.82 

265.00 

3,946.00 


Lead  ore. 


20L15 

442.92 

165,932.00 

166,396.00 


Copper 
ore. 


17.00 


Lead-sixic 
ore. 


1.35 


18.140.00 


Total. 


667.84 

1,811.11 

184,887.00 

170,867.00 


n  Weeks,  F.  B..  and  Ferrior.  W.  F.,  Phosphate  deposits  In  western  United  States :  Con- 
tributions to  Economic  Geology,  Bull.  U.  S.  Qeol.  Survey  No.  316,  1907,  pp.  460-461,  and 

Bull.  No.  340,  pp.  3-9. 
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From  14,829  tons  of  ore  produced  by  22  deep  mines,  there  were  ob- 
tained $27,054  in  gold  and  170.368  ounces  of  silver,  valued  at  $112,436, 
a  total  value  of  $139,490  of  gold  and  silver,  at  an  average  of  $9.41  per 
ton.  From  2  placer  properties  there  were  obtained  $49  in  gold  and 
0  ounces  of  silver,  valued  at  $6.  Compared  with  the  output  of  1906 
the  gold  production  from  deep  mines  showed  an  increase  of  761.24 
ounces;  silver  a  decrease  of  13,979  ounces;  and  the  tonnage  a  de- 
crease of  3,015  tons.  The  average  value  per  ton  of  the  ore  increased 
from  $13.14  in  1906  to  $18.08  in  1907.  The  placer  yield  showed  a 
large  decrease  in  production  from  $2,281  in  gold  in  1906  to  $49  in 
1907.  The  closing  of  placer  operations  on  Snake  River  in  this  county 
■was  responsible  for  this  decrease.  From  3,390  tons  of  ore  treated  at 
concentration  mills  848  tons  of  concentrates  were  saved,  containing 
590.07  ounces  of  gold,  valued  at  $12,198,  and  32,087  ounces  of  silver, 
valued  at  $21,177,  averaging  per  ton  $1.44  in  gold  and  37.8  ounces  or 
silver,  valued  at  $24.97.  In  addition  to  these  values,  copper  and  lead 
gave  the  concentrates  a  total  average  value  of  $57.68  per  ton.  There 
were  shipped  to  smelters  7,994  tons  of  crude  ore,  containing  444.90 
ounces  of  gold,  valued  at  $9,197 ;  and  138,066  ounces  of  silver,  valued 
at  $91,124,  an  average  value  per  ton  of  $1.15  in  gold,  and  17.27  ounces 
in  silver,  valued  at  $11.40.  When,  to  these  values  the  values  of  cop- 
per and  lead  are  added,  the  smelting  ore  shipped  has  a  total  average 
value  of  $26.69  per  ton.  The  ores  shipped  are  sold  to  the  smelters  m 
Utah.  The  largest  yield  of  gold  is  from  siliceous  ores  and  of  silver 
from  lead  ores. 

Dome  district, — ^This  district  is  located  on  Little  Lost  River. 
Howe,  in  Bingham  County,  is  the  principal  supply  point.  The  Bel- 
nap,  Red  Bird,  and  Wilbert  mining  companies  were  producers  of 
lead  ore,  carrying  values  in  silver.  Small  shipments  were  also  made 
from  the  IngersoU  and  Daisy  Black  claims.  Most  of  the  ore  was 
taken  out  by  lessees. 

Hamilton  district. — A  test  lot  of  ore,  averaging  17  per  cent  copper, 
was  shipped  by  the  Copper  and  Uranium  Mining  Company  to  the 
Garfield  smelter,  in  Utah.  The  property  is  known  as  the  Automatic 
group,  and  the  vein  worked  is  said  to  be  a  contact  between  quartzite 
and  limestone. 

Lava  Creek  district. — The  Ella  claim,  operated  by  the  Idaho  Lead, 
Silver,  and  Zinc  Company,  produced  copper  ore  containing  lead  and 
silver. 

Mineral  HUl  district. — ^The  most  important  operations  in  the  dis- 
trict were  carried  on  by  the  Quincy  Junior  Mining  Company,  the 
Wood  River  Zinc  Company,  the  Idaho  Consolidated  Slines  Company, 
the  Delia  Mountain  Mining  Company ,  the  Croesus  Gold  and  Copper 
Mining  Company,  and  the  Eureka  Development  Company  (Limited). 
The  ores  are  principally  lead,  containing  silver,  with  the  exception 
of  the  Croesus,  which  produces  both  a  gold  ore  and  a  lead  ore.  The 
gold  is  partly  caught  on  plates  in  a  10-stamp  mill  and  partly  shipped 
as  concentrate,  and  the  lead  ore  is  either  shipped  crude  or  concen- 
tratcML  The  Eureka  Development  Company  is  equipped  with  a  60- 
ton  concentration  mill,  and  is  developed  by  an  incline  shaft  sunk  at 
an  inclination  of  70®.  The  Croesus  mine  is  developed  to  a  depth  of 
800  feet  by  a  vertical  3-compartment  shaft  with  levels  at  each  100 
feet.  On  the  sixth  level  is  disclosed  a  body  of  massive  pyrrhotite  ore, 
6  to  10  feet  wide  by  125  feet  long.    This  ore  is  said  to  assay  2  ounces 
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of  gold,  and,  besides  containing  an  excess  in  iron,  has  some  copper. 
The  gold  ore  is  obtained  down  to  the  600-foot  level  from  a  di^mct 
gold-bearing  vein,  and  on  the  700-foot  and  800-foot  levels  lead,  silver, 
and  gold  are  obtained  from  a  galena  ore.  A  new  concentration  plant, 
equipped  with  Wilfley  tables,  is  about  to  be  completed,  giving  a  ca- 
pacity for  wet  concentration  of  125  tons  and  for  dry  concentration 
with  Sutton-Steele  tables  of  125  tons.  The  ore  and  concentrates 
shipped  came  principally  from  testing  work  for  the  new  mill.  Tlie 
Nay- Aug  group,  of  the  Wood  River  Zinc  Company,  shipped  crude 
ore,  containing  lead,  silver,  and  gold,  as  well  as  a  number  of  tons  of 
zinc  ore.  The  longest  adit  by  which  the  property  is  developed  is 
1,200  feet.  The  Quincy  Junior  Mining  Company  shipped  crude  ore 
and  a  concentrate  containing  lead  ana  silver.  This  property  has  a 
record  of  producing  in  the  neighborhood  of  $75,000  worth  of  ore,  and 
at  depths  not  exceeding  300  feet  on  any  part  of  the  group. 

Rosetta  district. — The  DoUarhide  Mining  Company  was  developed 
by  a  series  of  drifts  run  from  the  surface  on  a  fissure  in  granite. 
Development  work  was  performed  in  1907  amounting  to  1,200  feet. 
This  company  also  operated  the  Carrie  Leonard  group  under  lease 
and  bond. 

^Yarm  Springs  district. — ^The  ores  produced  from  this  district  con- 
tained principal^  lead,  with  some  silver.  The  main  producers  for 
1907  were  the  Mackinaw  Copper  Mining  Company,  the  New  Hope 
claim,  the  North  Star,  the  West  Side,  and  the  Free  Coina^  claims. 
The  Boston-Idaho  Mining  Company  operated  the  Ontario  group, 
consisting  of  4  patented  and  7  unpatented  claims  located^  near 
Ketchum.  This  property  is  equipped  with  concentration  mill  of  a 
daily  capacity  of  30  tons,  left  by  tne  former  owners.  It  was  repaired 
and  put  in  condition  for  operation  during  1907. 

BOISE   CX)UNTY. 


Production  of  gold,  sHver, 

and  associated  metals  in 
1906  and  1907. 

Boise  County,  Idaho,  in 

Metal. 

1906. 

1907. 

Increase  (+)  or  de- 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do — 

Lead                        pounds.. 

4,418.19 
3,246 

991,332 
2,176 

8,841.07 
16,785 
47,903 

8,040.41 
1,768 

169,066 
10,418 
2.689 

166,210 
1.167 

-1,077.12 
+    12.589 
+    47,908 

+1,879.68 
+         106 

-122,266 
4-    8,248 
+    2.689 

+  28,618 

+         68 

PLACERS. 

Gold fine  ounces. . 

Silver do — 

6,660.83 
1,663 

137,692 
1,114 

Total 

232,313 

249.400 

+  17,067 

1 

8oiirce  of  gold  and  silver  in  Boise  County,  Idaho,  in  1906  and  1907,  hy  kinds  of 

ore,  in  fine  ounces. 


Metal. 

Year. 

Placers. 

SiUceons 
ore. 

Total. 

Gold 

j    1906 
t    1907 
f    1906 
i    1907 

6.660.88 
8,040.41 
1,668.00 
1,768.00 

4.418.30 
8.841.07 
8.346.00 
16,786.00 

11,079.08 

Silver 

11,881.48 
4.909.00 
17.563.00 
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The  ffold  and  silver  output  of  this  county  in  1907  amounted  to 
$235^76  in  gold^  and  17,563  ounces  of  silver,  valued  at  $11,585,  a 
total  of  $246,861  in  gold  and  silver.  From  8,369  tons  of  ore  produced 
by  18  deep  mines,  there  were  obtained  $69,066  in  gold,  and  15,785 
ounces  of  silver,  valued  at  $10,418,  a  total  of  $79,484  in  gold  and 
silver,  or  an  average  of  $9.50  per  ton.  From  50  placer  reports  the 
returns  show  $166,210  in  gold  and  1,768  ounces  of  silver,  valued  at 
$1,167.  The  total  value  of  the  placer  yield  was  $167,377.  Compared 
with  1906,  the  gold  production  shows  a  decrease  in  the  amount  pro- 
duced by  deep  mines  and  an  increase  in  that  produced  from  placer 
operations.  Of  the  ore  treated  the  total  average  value  increased  from 
$5.70  in  1906  to  $9.80  in  1907.  These  average  values  are  principally 
for  gold  and  silver.    A  little  lead  was  reported  in  1907. 

Boise  Basin  district, — ^At  Quartzburg,  the  Belshazzar  property  on 
Granite  Creek  was  operated  to  a  small  extent  during  the  year  and 
shipped  gold  and  silver  bullion.  In  making  tests  on  ore,  the  Golden 
Rod  Mining  Company  shipped  from  the  Shamrock  and  Mineral  Hill 
claims,  located  near  Kacerville,  some  gold  and  silver  bullion.  The 
Amigo  Mining  Company  developed  its  Simday  property  to  a  depth 
of  120  feet  bv  a  shaft,  and  has  425  feet  of  drifting,  200  feet  of  which 
was  accomplished  in  1907.  The  property  is  equipped  with  a  5-foot 
Huntington  mill  and  vats  sufficient  in  capacity  to  treat  25  tons  of  ore 
per  day  by  the  cyanide  method.  The  Golden  Age  Mining  Company, 
owning  the  Gold  Dollar  group,  has  its  vertical  shaft  sunk  to  a  depth 
of  200  feet  and  a  surface  drift  500  feet  long.  The  surface  equipment 
consists  of  a  15-stamp  plate-amalgamation  mill  with  concentrator, 
installed  during  1907.    The  property  is  located  at  Pioneorville.    The 

Erineipal  placer  producers  in  this  district  continue  to  be  the  Wood- 
um  Company,  operating  the  Basin  Branch  placer  near  Idaho  City; 
the  Garden  Gulch  Placer  Mining  Company ;  the  Moline  ilining  Com- 
pany, operating  the  Corcoran  placers;  the  Oaks  Mining  Company 
and  the  Boise  Basin  Hydraulic  and  Power  Company,  operating  on 
the  Reed  and  Boyles  Gulch  placers,  near  Placerville.  A  large 
amount  of  the  gold  taken  out  is  by  dredging  and  hydraulic  work,  and 
averages  in  fineness  about  0.750,  valued  at  $15.50  j)er  ounce. 

Deadwood  basin. — In  this  district  the  Merry  Blue  and  the  Union 
claims  were  operated  as  usual.  On  the  property  is  a  shaft  150  feet 
deep  and  also  a  surface  drift  480  feet  long.  The  ore  produced  is 
treated  in  an  arrastra  with  a  capacity  of  2  tons  per  day. 

Hayfork  district. — The  Hayfork  group  includes  the  Gold  Bug, 
Switzerland,  Humming  Bird,  and  Hercules  claims,  located  near  Idaho 
City.  Small  quantities  of  rich  gold  quartz  taken  from  these  proper- 
ties, pounded  to  a  pulp  in  a  mortar,  yielded  some  gold  and  silver 
bullion. 

Highland  district. — ^Near  Lardo  and  Highland,  on  the  Boise 
County  side,  some  placer  operations  were  carried  on.  The  gold  here 
averages  in  fineness  0.786,  and  is  valued  at  $16.24  per  ounce. 

Lake  City  district. — ^The  Rubv  Hill  property,  near  Lardo,  pro- 
duced some  placer  gold  by  hydraulic  operations.  The  gold  here 
averages  in  fineness  0.797,  and  is  valued  at  $16.47  per  ounce. 

Moore  Creek  district. — ^The  Liberty  Placer  Mining  Company,  op- 
erated by  hydraulic  methods,  produced  placer  dust  having  a  fineness 
in  gold  of  0.8279  c^^  valued  at  $17.09  per  crude  ounce. 
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Sum/mit  Flat  distinct, — The  Black  Jack  claim,  near  Centerville, 
has  produced  a  limited  amount  of  ore,  yielding  gold  and  silver  bullion 
after  treatment  in  a  2-stamp  Nissen  mill. 

West  View  district. — ^The  Black  Pearl  Mining  Company  has  devel- 
oped its  mine,  situated  at  Pearl,  to  a  depth  of  4S)  feet,  with  a  vertical 
3-compartment  shaft.  The  total  developments  during  the  year  ag- 
gregate 7,800  feet.  Numerous  levels  have  been  driven  to  cut  across 
the  veins  of  the  property.  These  veins  contain  talcose  and  granitic  ma- 
terial, and  quartz,  and  carry  an  average  of  20  per  cent  of  iron  pyrites, 
with  occasional  traces  of  lead  and  zmc.  The  value  is  in  gold  and 
silver,  averaging  from  $8  to  $10  per  ton.  The  company  has  experi- 
mented for  five  years,  first  with  concentration,  then  with  cyanide  by 
the  percolation  method.  These  experiments  were  unsuccessful,  and 
during  1906  the  management  installed  entirely  new  equipment,  con- 
sisting of  a  Sturdevant  roll  jaw  crusher,  feeding  8  Nissen  stamps, 
which  deliver  a  12-mesh  pulp  on  copper  amalgamating  plates,  thence 
to  a  Dorr  classifier,  which  delivers  it  to  a  48-inch  by  20-inch  Tire  type 
of  tube  mill,  electrically  driven,  in  which  it  is  reduced  to  100-mesh 
size.  The  slimes  for  the  classifier  pass  from  launders  to  a  series  of 
settling  tanks.  The  thickened  pulp  is  taken  from  the  settling  tanks 
and  run  by  gravity  into  a  Hendryx  agitator.  After  a^tation  of 
from  six  to  eight  hours  it  is  conveyed  by  means  of  a  centrinigal  pump 
into  a  Kelley  patent  filter  press  at  a  pressure  of  from  40  to  50  i>ounds. 
A  rapid  separation  immediately  occurs,  the  filtered  part  coming  off 
quite  clear,  and  the  cakes  forming  to  a  thickness  of  1  inch  to  1\  inches 
within  ten  minutes'  time.  These  cakes  are  quickly  washed  and  the 
cyanide  is  displaced  by  wash  solution.  The  gold  and  silver  are 
removed  from  the  solution  by  zinc  dust.  This  mill  has  just  been 
put  into  operation,  and  this  company  is  the  first  in  the  State  to 
adopt  its  use.  The  Osburn  mrne,  operated  by  the  Idaho  Gold 
Mines  Development  Company,  is  developed  to  a  depth  of  400  feet, 
crosscutting  the  ledges  at  every  100  feet,  with  arifts  aggregat- 
ing 5,000  feet.  The  Ellspass  mill,  concentrators,  and  cyanide  plant 
have  a  capacity  of  50  tons  of  ore  per  day.  The  plant  was  completed 
in  November,  1907.  The  Lincoln  Minmg  Company  has  developed 
its  property  to  a  depth  of  430  feet  and  the  principal  workings  are  on 
that  level.  The  Bender  claim,  near  Horse  Shoe  Bend,  was  productive 
of  a  trial  shipment  of  gold  ore.  Placer  mining  was  carried  on  at 
Shafer  Creek  and  Horse  Shoe  Bend  in  a  small  way. 

BONNER   COUNTY. 

Lake  view  district. — The  Port  Arthur,  Hidden  Treasure,  and 
Grafter  claims  were  productive  of  lead  ore,  carrying  silver. 

Perid  d'Oreilh  distinct.— The  B.  F.  &  H.  mine,  the  Silver  Bull  Min- 
ing Company,  and  the  Black  Tail  Mountain  Mining  Company  were 
the  only  operators  producing  in  the  district.  They  ship  mainly 
silver  ore  containing  less  than  5  per  cent  of  lead. 

CANYON    COUNTY. 

Snake  River  district. — The  production  of  gold  from  placer  opera- 
tions by  rocker  and  burlap  tables  along  Snake  Eiver  by  small  opera- 
tors amounted  to  $30G.  No  quartz  mining  was  reported  for  this 
county. 
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CASSIA   COUNTY. 

The  Cumora  Mining  Company,  in  Stokes  mining  district,  devel- 
oped its  property  and  made  a  shipment  of  lead-silver  ore.  I^  is 
stated  that  200,000  tons  of  low-grade  ore  are  on  the  dump,  awaiting 
the  erection  of  a  concentration  mill.  On  Snake  River,  the  Sample 
placer,  owned  bv  the  Fall  Creek  Sheep  Company,  was  operated  by 
lessees  and  produced  gold.  Some  of  this  ground  is  reported  to  be 
very  rich  within  a  foot  of  the  surface,  and  large  areas  of  it  are 
reported  to  average  in  the  neighborhood  of  $1  per  yard.  It  is  worked 
in  a  small  way  by  sluice  and  burlap  tables.  The  product  from  mining 
operations  amounted  to  $2,191,  a  decrease  of  $1,628  from  the  output 
of  1906. 

CUSTER   COUNTY. 

The  output  of  the  countv  for  1907,  valued  at  $885,891,  was  from  11 
deep  mines  and  from  7  placers  in  2  districts.  The  deep  mines  pro- 
duced 44,422  tons  of  ore,  valued  at  $877,142,  an  average  of  $19.75  per 
ton.  At  one  of  the  jgold  and  silver  mills  a  small  quantity  of  pyritic 
concentrate,  containing  gold  and  silver,  was  produced.  The  largest 
part,  or  86.8  per  cent,  or  the  total  yield  from  deep  mines  was  treated 
at  copper-matting  furnaces  on  two  properties,  and  the  lead  ores  were 
shipped  to  smelters  in  Utah.  The  lead  ore,  copper  ore,  and  copper 
matte  shipped  was  valued  at  $817,134,  an  average  per  ton  of  $21.17 
for  the  gold,  silver,  copper,  and  lead  content.  The  placer  yield 
amounted  to  $8,588  in  gold  and  $161  in  silver.  The  total  metal  pro- 
duction amounted  to  8,507.66  ounces  in  gold,  valued  at  $175,869; 
88^16  ounces  of  silver,  valued  at  $58,289 ;  3,230,946  pounds  of  copper. 
valued  at  $646,189;  and  104,605  pounds  of  lead,  valued  at  $5,544.' 
Hiese  figures,  compared  with  those  of  1906,  show  an  increase  of 
2^60  tons  of  ore  in  quantity  and  of  $170,798  in  value.  Gold  in- 
creased 3,068.19  ounces  and  $63,210  in  value;  silver  increased  5,580 
ounces  and  $2,856  in  value;  copper  increased  415,660  pounds  and 
$102,839  in  value;  and  lead  increased  40,400  pounds  and  $1,884  in 
value. 

Alder  Creek  diatHct.— The  Empire  Copper  Company  took  over 
the  interests  of  the  White  Knob  Company  durine;  1907.  The  matte 
fomaoes  on  the  property  were  operated  and  produced  a  high-grade 
copper  matte.  The  mine  is  developed  by  a  shaft  700  feet  deep  and 
several  levels  run  from  the  surface,  aggregating  5,650  feet.  The 
Black  Daisy  property  was  operated  by  lessees,  and  a  production  of 
lead  ore,  containing  22  per  cent  of  lead  and  6  ounces  of  silver,  was 
shipp(^  to  the  smelters.  The  claim  is  developed  by  a  250-foot  drift 
run  from  the  surface. 

Bmhorse  district — The  Salmon  River  Mining  Company,  operating 
the  Acific  property,  shipped  some  ore  containing  lead,  copper,  and 
sUver.  The  property  is  a  distance  of  60  miles  from  the  railroad  and 
is  operated  by  lessees. 

Loan  Greek  district. — ^The  principal  operations  in  this  district  were 
carried  on  by  the  Lost  Packer  Mining  Company,  which  operated  its 
matte  furnace  of  100  tons  dailv  capacity  auring  part  of  the  year. 
Some  copper  matte  was  shipped  to  eastern  refiners  which  averaged 
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51  per  cent  of  copper,  10  ounces  of  gold,  and  30  ounces  in  silver.  The 
mine  is  opened  by  a  series  of  adits^  the  lowest  one  cutting  the  lode  at 
a  depth  of  TOO  feet.  The  ore  contains  copper,  gold,  and  sflver.  Oper- 
ations ceased  at  the  plant  November  1,  1907.  It  is  said  that  the  cost 
of  coke  delivered  at  the  Lost  Packer  mines  is  $40  per  ton,  and  the 
treatment  charge  is  $6  per  ton. 

Stanley  Basin  district. — The  North  Star  claim,  a  producer  of  gold 
and  silver  quartz,  yielded  bullion,  extracted  by  amalgamation  in  the 
one  stamp  mill  on  the  property.  The  Fort  Pitt  Mining  and  Milling 
Company,  operating  the  Valley  Creek  and  other  claims,  operated  its 
stamp  mill  for  twenty  days,  producing  gold  bullion.  From  placer 
operations  shipments  of  bullion  were  made  ranging  from  30  to  140 
ounces,  averaging  a  gold  fineness  of  0.704.  The  main  operations  were 
on  Joe's  Gulch  placer  and  on  the  property  of  the  Saw  Tooth  Placer 
Mining  Company  (Limited),  which  owns  the  Wormack  dredge. 

Yankee  Fork  di strict , — The  mine  of  the  Golden  Sunbeam  Mines 
Company  is  situated  on  Bismark  Mountain,  7  miles  west  of  Custer 
City.  The  mine  is  developed  by  an  adit  1,250  feet  long.  The  total 
development  work  will  aggregate  5,280  feet.  The  milling  plant  is 
equipped  with  a  6-foot  Monadnock  mill  of  a  daily  capacity  of  100 
tons  and  with  canvas  tables  for  catching  the  pyrite  containing  gold 
and  silver.  Gold  and  silver  bullion  was  sent  to  the  mint  and  one 
shipment  of  concentrate  was  made  to  Salt  Lake.  The  deposit  is  de- 
scribed as  a  soft,  grayish-yellow  tuff  that  contains  no  base  minerals 
perceptible  to  the  eye  excepting  an  occasional  crystal  of  iron  pyrite. 
The  rock  of  the  whole  surrounding  district  is  andesite  or  rhyolite. 
The  Oxarna  Gold  Mining  Company,  owning  the  Julietta  claim,  is 
equipped  with  a  20-stamp  mill  and  concentrators  and  was  a  producer 
"  bullion. 
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ELMORE  COUNTY. 


The  production  of  the  county  for  1907  came  from  8  districts,  in 
which  10  deep  mines  produced  6,733  tons  of  gold  and  silver  ore,  ag- 
gregating in  value  $93,532  and  averaging  $13.89  per  ton.  No  other 
metals  were  reported.  The  ores  are  treated  chiefly  at  amalgamation 
mills  connected  with  the  mines.  Small  shipments  of  ore  and  pyritic 
concentrates  were  forwarded  to  smelters  in  1907.  At  8  mills  in  4 
districts  0,719  tons  of  siliceous  gold  ore  produced  gold  and  silver 
bullion  containing  4,043.94  ounces  of  gold,  valued  at  $83,596,  and 
7,326  ounces  of  silver,  valued  at  $4,835,  a  total  value  of  $88,431,  and 
averaging  per  ton  $12.44  in  gold  and  1.09  ounces  of  silver.  The  ores 
mined  in  the  county  are  largely  of  white  quartz,  yielding  about  1  per 
cent  of  high-grade  concentrate,  consisting  of  iron  sulphides  rich  in 
gold  and  antimonial  silver  minerals.  In  addition  to  the  bullion  yield, 
there  was  shipped  some  concentrate  and  crude  ore,  yielding  a  total  of 
$5,101  in  gold  and  silver.  The  placer  yield  in  1907  amounted  to 
200.75  ounces  of  gold,  valued  at  $4,150,  and  121  ounces  of  silver, 
valued  at  $80 ;  or  a  total  of  $4,230.  Comparing  the  figures  of  produc- 
tion for  1907  with  those  of  1906,  the  ore  mined  and  treated  decreased 
8,362  tons,  and  the  total  output  of  gold  decreased  1,992.16  ounces  and 
$41,180  in  value;  silver,  however,  mcreased  4,403  ounces  and  $2,847 
in  value ;  this  gives  a  total  decrease  for  the  metal  output  of  $38,333 
in  value. 
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Bla^k  Warrior  district — Operations  were  carried  on  by  the  follow- 
ing Quartz  mines:  White  Ribbon,  Double  Standard,  Fourth  of  July, 
and  Magnolia. 

Bear  Creek  district. — ^The  production  of  gold  and  silver  bullion 
came  principally  from  placer  operations  on  Bear  Creek  in  this  dis- 
trict, a  large  part  of  the  bullion  being  shipped  by  Chinese  operators. 
The  principal  work  was  carried  on  by  liydraulic  methods  by  the 
Gray  Warrior  Mining  Company.  The*  average  gold  fineness  of  tlie 
bullion  is  0.798  and  the  gold  is  valued  at  $1(5.50  per  crude  ounce. 

Highland  district. — Near  Twin  kSprings  the  bench  gravel  deposits 
were  washed  by  hydraulic  methods  during  the  short  season  when  the 
water  is  highest  on  account  of  the  rapid  melting  of  the  snow.  The 
season  is  no  longer  than  from  thirty  to  thirty-live  days.  The  gold 
averages  in  fineness  about  0.775  and  is  valued  at  $10.02  per  crude 
ounce. 

Atlanta  or  Middle  Boise  district, — ^The  Pettit  mill,  under  construc- 
tion by  the  Bagdad-Chase  Gold  Mining  Company,  will  be  equipped, 
according  to  reports,  with  20  stamps,  vanners,  and  Callow  screens. 
The  concentrate  will' be  roasted  and  cvanided.  The  crude  ore  aver- 
ages $10  to  $12  per  ton  in  gold  and  silver,  and  the  concentrates, 
wnich  are  to  be  roasted  and  treated  by  cyanide,  will  average  $200 
per  ton.    Electric  power  will  be  transmitted  from  tlie  company's 

?lant  on  the  Middle  Fork  of  the  Boise  Kiver,  a  mile  from  the  mill. 
'he  mill  should  be  in  operation  the  first  part  of  1008.  The  mine  is 
operated  through  adits  to  a  depth  of  500  feet  with  extensive  under- 
ground connections.  The  Monarch  mine,  of  the  Atlanta  Mines  Com- 
pany, is  developed  through  a  GOO-foot  vertical  shaft,  with  levels  at 
each  100  feet.  The  millmg  plant  recently  installed  is  of  200  tons 
daily  capacity  and  will  be  operated  when  completed  by  a  hydro- 
electric plant  of  its  own,  located  on  the  Boise  Kiver  near  the  mill. 
The  mine  is  connected  with  the  mill  by  an  aerial  tram  a  mile  and  a 
quarter  long.  The  Minerva  Mining  Company  is  developing  its  prop- 
erty by  an  adit,  which  is  950  feet  long,  and  a  number  of  crosscut 
drifts,  which  approximate  700  feet.  A  lO-stamj)  mill,  equipped  for 
amalgamation  and  concentration,  was  operated  part  of  the  year. 
Concentrate  and  bullion  were  shipped.  Oi)erati(m  of  placers  was 
carried  on  principally  by  the  Bonanza  Mining  and  Investmc^it  Com- 
pany and  on  the  Sunrise  claim.  A  bed-rock  flume  was  built  on  the 
Bonanza  property. 

Neal  dutrict. — The  most  important  ])roducer  in  this  district  is  the 
Homestake  and  Mountaineer  Mining  Company,  which  treated  gold- 
bearing  quartz  ore  in  a  10-stamp,  plate-amalgamation  mill.  Concen- 
trators and  a  cyanide  plant  to  treat  the  tailings  were  added  the  latter 
part  of  the  year.  The  mine  is  developed  by  2  shafts,  respectively, 
200  and  400  feet  deep.  The  principal  adit  is  2,800  feet  long.  About 
1.600  feet  of  development  work  were  attained  during  1007.  (jold  and 
silver  bullion  only  were  produced.  Some  placer  operations  were  re- 
ported with  a  production  of  bullion. 

Pine  Ghrove  district. — ^The  principal  operations  were  carried  on  by 
the  C.  H.  Grold  Mines  Company,  producing  gold  and  silver  bullion 
from  the  operations  of  a  10-stamp  amalgamation  mill  and  cyanide 

1)lant  for  treating  the  tailings.     Therc^  an*  4  adits,  aggregating  in 
ength  about  2,600  feet,  and  crosscuts  of  4,300  feet.    Some  ore,  mined 
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several  years  ago,  was  shipped  from  the  ore  dump  of  the  Jingo  and 
Hornet  group. 

Snake  River  district, — On  the  Midnight  placer  claims  some  bullion 
was  produced  by  rockers.  The  gold  averages  in  fineness  0.961,  and  is 
valued  at  $19.66  per  crude  ounce. 

Twin  Springs  district. — Sluicing  on  the  Montana  Meadow  placer 
was  successfully  accomplished  by  use  of  the  Ruble  elevator,  and  some 
bullion  was  produced.  Development  work  on  these  placers  promises 
a  greater  production  next  year. 

FRE3i0NT  COUNTY. 

Skull  Canyon  district,  situated  on  the  west  slope  of  the  Bitter  Root 
Range,  is  50  miles  west  of  Dubois,  on  the  Oregon  Short  Line  Rail- 
road. 

The  only  producing  property  in  1907  was  operated  by  the  Weimer 
Copper  Company,  which  has  located  130  lode  claims,  embracing  about 
2,600  acres  extending  along  a  contact  of  quartzite  and  limestone,  be- 
tween which  is  a  broad  mineralized  zone,  dipping  at  an  angle  of  about 
17  degrees.  This  lode  matter  is  cut  by  innumerable  small  Issues,  each 
fissure  containing  high-grade  copper  ore.  The  mining  has  been  car- 
ried on  largely  with  churn  drills,  and  by  blasting  and  shattering  the 
surface  deposit,  and  sorting  the  richer  ore  for  shipment  by  wagon  to 
the  railroad.  In  all  there  have  been  shipped  18  cars,  of  about  46  tons 
capacity  each,  of  ore  containing  from  16  to  20  per  cent  coppjer,  netting 
the  company  about  $3,000  j)er  car.  The  panic  and  low  price  of  cop- 
per closed  the  property  in  October. 


IDAHO    COUNTY. 

Production  of  gold,  stiver,  and  aftsociatcd  metals  in  Idaho  County,  Idaho,  in 

1906  and  1907. 


Metal. 

1906. 

1907. 

Increase  (+)  or 
decrease  (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

4,902.f)6 
8,332 

$101,345 
5,582 

3,393.36  j    $70,147 
1,786  1        1,179 
8,043  :           609 

1,964.02  '      40,600 
394  !           260 

-  1,609.20 

-  6,646 
+        3,048 

-  203 

-$31,198 
-  4,40S 
+          609 

PLACERS. 

Gold line  ounces. . 

Silver do 

Total 

3,371.01 
597 

69,685 
400 

-  29,086 

-  140 

177,012 

112,795 

-    64,217 

In  1907,  15  districts  furnished  59  reports,  showing  a  metal  produc- 
tion aggregating  in  value  $112,795.  This  is  a  decrease  from  the  out- 
put of  1900,  valued  at  $177,012,  of  $G4,217.  The  tonnage  of  ore  treated 
also  decreased  from  18,130  tons  in  1906  to  13,427  tons  in  1907,  and  in 
average  recovered  value  per  ton  from  $5.90  to  $5.36,  a  decrease  of 
4,703  tons  in  quantity  and  54  cents  in  value  per  ton.  There  was  less 
activity  in  quartz  mine  operations,  as  well  as  in  placer  mining.  For 
the  first  time,  in  1907,  the  county  records  a  production  of  copper  con- 
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tained  in  one  small  lot  of  ore  shipped  to  smelters.  A  concentrate, 
averaging  $68.31  per  ton  in  gold  ana  silver,  was  produced  by  3  mills 
treating  ore  by  amalgamation  process  in  remote  mining  districts.  The 
gold  and  silver  bullion  formed  the  greater  part  of  the  metallic  con- 
tents extracted  from  13,419  tons  of  siliceous  ore,  treated  in  13  mills 
using  principally  amalgamation.  The  ore  yielded  3,242.49  ounces  of 
gold,  valued  at  $67,027,  1,656  ounces  of  silver,  valued  at  $1,093,  and 
averaged  per  ton,  $4.99  in  gold  and  0.12  ounce  in  silver,  valued  at  8 
cents. 

Bio  Creek  district. — ^The  Moscow  claim,  near  LiOgan,  produced  a 
small  amount  of  gold  and  silver  bullion. 

Camp  Howard  district. — ^The  Eainbow  group,  situated  near  White- 
bird,  snipped  some  ore  containing  copper  and  silver  to  smelters. 

Elk  City  district. — The  American  Eagle  Consolidated  Gold  Min- 
ing Company  owns  a  gold  and'  silver  property,  which  is  developed 
by  an  adit  1,400  feet  in  length.  The  bullion  produced  during  1907 
came  from  the  treatment  of  ore  from  an  old  dump  in  a  10-stamp  mill 

auipped  for  concentration.  The  Buster  Consolidated  Mining  and 
illing  Company  is  a  new  producer,  beginning  in  1907.  There  are 
a  vertical  shaft  on  its  property,  which  has  reached  a  depth  of  185 
feet,  and  a  drift  run  from  the  surface  300  feet  long.  The  ore  body 
is  a  quartz  vein  in  gneiss  and  10  to  20  feet  wide.  The  mill  just 
completed  consists  of  10  stamps  and  a  cyanide  plant  of  a  daily 
capacitv  of  40  tons.  It  is  expected  that  pyritic  concentrate  contain- 
ing gold  will  be  shipped  to  the  Tacoma  smelter.  In  1907  small 
quantities  of  gold  and  silver  bullion,  probably  from  experimental 
operations,  were  produced  by  the  company.  Prospecting  of  placer 
ground  has  been  reported  as  promising  success.  The  South  Fork 
group  of  claims  also  produced  bullion,  the  result  of  the  operation 
of  a  small  stamp  mill.  Placer  operations  by  the  Buffalo  Hills  Mines 
Company  were  carried  on  by  hydraulicking  and  sluicing.  This  com- 
pany has  been  developing  its  property  for  a  numbier  of  years.  It  is 
planned  to  add  further  to  its  ecjuipment  at  the  beginning  of  1908 
by  the  installation  of  a  hydraulic  elevator.  Other  companies  oper- 
ating placers  were  the  Gold  Hill  Placer  Mining  Company  and  the 
Bed  Itock  Mining  Company.  From  placer  operations  the  output  of 
the  district  aggregated  239.90  ounces  of  gold. 

Crooks  Corral  distinct. — ^The  only  producers  in  this  district  are 
placers  located  along  Rapid  River.  The  operations  have  been  car- 
ried on  by  hydrauficking  on  bench  gravel  deposits.  The  Crooks 
Corral  placers  are  situated  on  the  Snake  River  slope  of  the  high 
divide  between  Salmon  and  Snake  rivers.  The  streams  are  only  12 
miles  apart.  The  gravel  deposit  lies  on  the  Snake  River  rim  rock, 
and  in  several  places  has  been  found  to  be  very  rich.  The  company 
has  spent  several  thousand  dollars  in  securing  water  rights  and  in 
building  ditches,  but  the  elevation  is  so  high  and  water  so  limited 
that  the  working  season  is  very  short. 

Dixie  district. — The  Bentley  and  a  number  of  other  placers  have 
produced  bullion  obtained  by  rockers.  The  fineness  of  the  gold  in 
this  district  is  approximately  0.820,  and  the  gold  is  valued  at  $16.95 
per  crude  ounce. 

Florence  district. — ^A  number  of  small  placer  operators  reported 
shipments  of  bullion,  but  nothing  of  great  importance  was  taken  out 
during  1907. 
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Lolo  district. — The  properties  doing  principally  development  work 
were  the  Alta-Idaho  Gold  and  Copper  Mining  Company,  owning  the 
Empire  group,  and  the  Tri-Metallic  group. 

Marshall  Lake  district, — The  Goodenough  Mining  and  Milling 
Company  at  Resort  operated  its  5-stamp  amalgamation  and  concen- 
tration mill  on  quartz  ores  containing  gold  and  silver. 

Newsome  district, — The  largest  output  of  gold  in  the  district  con- 
tinues to  be  produced  by  the  Moose  Creek  Placer  Mining  Company, 
which  reports  working  a  full  season,  during  which  65,000  cubic  yards 
of  gravel  were  moved  by  hydraulic  and  sluicing  methods.  The  equip- 
ment consists  of  4  giants  on  2  pipe  lines  leading  from  the  pressure  box. 
A  powerful  head  of  water  is  developed  by  26  miles  of  ditches.  On 
the  Iron  Crown  property  some  development  work  was  performed, 
and  a  small  amount  of  bullion  was  produced  from  trial  runs  on  ore 
in  an  old  milling  plant.  The  principal  placer  operations  were  on  the 
Old  Montana  placers,  which  have  recently  been  taken  over  by  a  new 
company.  The  Newsome  and  Leggett  Creek  Hydraulic  Company 
owns  property  in  the  district  and  has  done  some  development  work 
during  1907,  during  which  a  small  production  was  recorded. 

Robbins  district, — The  Cracker  Jack  Mining  and  Milling  Company 
produced  some  gold  and  silver  bullion  from  the  operations  of  a  10- 
stamp  mill  with  a  small  concentrator  and  cyanide  plant,  which  was 
,  erected  for  treating  the  concentrate.  The  vertical  shaft  on  the  prop- 
erty is  at  a  depth  of  245  feet,  and  the  adit  is  driven  for  a  distance  of 
1,500  feet.  The  Jumbo  Mining  and  Milling  Company's  property  is 
developed  by  4  adits.  The  lowest  one  has  cut  the  vein  at  a  depth  of 
750  feet  and  is  1,200  feet  long.  The  placer  production  came  prin- 
cipally from  the  Buffalo  Hump  Placer  Company,  operating  on  the 
South  Fork  of  Clearwater  River  by  hydra  ulicking. 

Salvion  River  a7id  Simpson  districts, — Quartz  mining  is  reported 
from  the  property  of  the  McKinley  Gold  Mining  and  Milling  Com- 
pany, which  IS  ecfuipped  with  a  1 -stamp  plate-amalgamation  mill  and 
Wilfley  concentrators.  The  development  consists  of  a  tunnel  485  feet 
long.  The  principal  output  of  gold  and  silver  bullion  comes  from 
placer  operations  by  hydraulic  and  drift  mining^  of  which  the  prin- 
cipal operators  are  the  Horse-Shoe  Bend  Minm^  Company,  near 
A\Tiite  Bird,  and  the  Consolidated  Hydraulic  Mining  and  Develop- 
ment Company,  operating  the  Slate  Creek  placers  near  Freedom. 
The  gold  averages  m  fineness  about  0.836,  and  is  valued  at  $17.28  per 
crude  ounce. 

Thunder  Movntain  district, — The  principal  operations  were  carried 
on  by  the  Thunder  Mountain  Gold  and  Silver  Mining  and  Milling 
Company,  owning  the  Dewey  mine.  There  are  two  surface  levels 
crosscutting  the  vein,  the  longest  being  650  feet.  The  10-stamp 
amalgamation  mill  was  operated  during  the  year,  producing  gold 
bullion.  The  Standard  Mining  and  Milling  Company,  operating 
the  Elk  group,  recorded  a  small  production  of  gold  and  silver.  The 
adit  on  the  property  is  1,450  feet  long.  The  average  fineness  of  the 
gold  product  in  working  surface  deposits  in  the  vicinity  of  these 
mines  is  0.843,  and  the  value  is  $17.42  per  crude  ounce. 

Warren  district. — One  quartz  property  was  productive  of  gold 
bullion,  but  most  of  the  gold  and  silver  produced  came  from  placer 
operations.     The  largest  operations  were  on  the  property  of  tiie 
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Golden  Rule  Placer  Mining  Company.    The  fineness  of  the  bullion 
shipped  from  the  district  is  0.780  in  gold  and  0.212  in  silver. 


KOOTENAI   COUNTY. 


Camas  Cove  district. — ^The  Tyson  Consolidated  Gold  Mining  and 
Milling  Company  has  expended  a  large  amount  of  capital  in  putting 
in  8  miles  of  10-inch  steel  pipe  and  2^  miles  of  flumes.    The  wort 


performed  during  1907  was  mainly  in  prospecting  and  testing  the 
ground.    It  is  expected  to  operate  on  a  large  scale  durii 


ring  1908. 


LATAH   COUNTY. 

Gold  Creek  district. — Small  amounts  of  placer  gold  were  produced 
by  a  number  of  operators. 

Hoodoo  and  Moscow  districts. — Placer  gold  Tvas  produced  valued 
at  $1,848.68.  The  ground  was  worked  by  hydraulic  mining  and 
sluicing. 

LEMHI  COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Lemhi  County,  Idaho,  in 

1006  and  1907. 


Metal. 


1906. 


Quantity. 


Value. 


1907. 


Increase  (  +  )  or  tie- 
crease  (-). 


Quantity.      Value.      Quantity.      Value. 


DiEP  imrEs.  I 

'GoM fine  ounces..  3,777.51 

HlTer do....  86,324 

Copper pounds..  40,000 

LeedT. do....  1,144,000 

PLACEB8. 

Gold fine  ounces..  1,346.98 

Sllrer do....  129 


24,337 
7.720 
65,208 


27,844 

87 


2.602.83  I  8-'>l,?.W  -1,274.68 
50,414  '  .S3,2*»3  +  14.120 
52.461  \      10.4\r2      +     12,461 


1,932,356 


1,570.93 
128 


102,415  ;+  788,356     -r  37,207 


?26,  S-'K) 
+  8, 956 
+     2,772 


32,474      + 

81      - 


•228.95 

1 


4,630 
3 


ToUl 203,284 

I  I 


2;U),496    +  27,212 

I  I 


Source  of  gold  and  silver  in  Lemhi  County,  Idaho,  in  1906  and  1901,  hy  kinds  of 

ore,  in  fine  ounees. 


Metal. 


Gold. 
8UW 


U,-i 


Yi'ar.  !  Placers,    ^"i^^^^'i  Lead  ore.  j  ^'^^J^^ 


1906 
1907 
1906 
1907 


1,846.98 

1,570.93 

129.00 

128.00 


3.671.94  4.00         101.58  5.121.50 

2,289.92'  73.07         1:^9.^5  i    4.073. 77 

1.601.00  33,0<M).0O     1,120.00  :i6.4.'vJ.OO 

4,878.00  45,120.00"       14ri.00  60.572.00 


Total. 


Eighteen  mines  reported  an  output  of  12,527  tons,  as  against  11 
mines  and  17,466  tons  in  1900.  Forty-three  per  cent  of  the  total  ton- 
nage produced  in  1907,  or  7,552  tons,  was  treated  in  gold  and  silver 
miUs,  yielding  $46,883  in  gold  and  4,050  ounces  of  silver,  an  average 
value  ijer  ton  of  $6.21  in  gold  and  0.54  ounces  of  silver.  At  con- 
centration mills  8,585  tons  were  treated  and  produced  1.223  tons  of 
concentrates,  which  yielded  $1,017  in  gold.  27,800  ounces  of  silver, 
81,847  podnds  of  copper,  and  1,200,510  pounds  of  lead,  averag^iiv^  ^<Kt 
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ton,  $1.32  in  gold;  22.3  ounces  of  silver;  1.30  per  cent  of  copper  and 
61.53  per  cent  of  lead.  From  the  shipment  ot  816  tons  of  crude  ore 
sent  airect  to  the  smelters  were  recovered  $3,238  in  gold,  19,085 
ounces  of  silver,  20,614  pounds  of  copper,  and  671,840  pounds  of 
lead — an  average  per  ton  of  gold,  $3.97 ;  silver,  23.4  ounces;  copi>er. 
1.26  per  cent;  and  lead,  41.17  per  cent.  The  placers  and  siliceous 
ores  produced  the  largest  portion  of  gold  and  the  lead  ore  the 
largest  part  of  silver.    The  table  shows  that  the  gold  and  silver  from 

Slacer  production  increased  and  that  gold  from  siliceous  ores 
ecreased,  while  silver  increased,  as  it  also  did  in  lead  ore.  In  the 
copper  ores  the  gold  increased  and  the  silver  decreased. 

C airmen  Creek  district, — The  Oro  Cache  Mining  Company,  equipped 
with  an  amalgamation  mill  treating  15  tons  of  ore  aaily,  operated 
during  1907  and  produced  some  gold  and  silver  bullion. 

Eureka  district. — The  Moose  Creek  dredge,  located  above  the  junc- 
tion of  Moose  and  Daly  creeks,  was  in  operation  part  of  the  season, 
and  prospected  for  a  distance  of  100  feet  m  width  and  within  a  short 
distance  of  the  McNutt  pump.  The  gold  in  this  vicinity  has  an 
average  fineness  of  about  0.930.  The  U.  P.  and  Burlington  Mining 
Company  operated  a  15-stamp  plate-amalgamation  mill.  Ten  stamps 
in  the  mill  were  in  operation  during  the  season,  and  some  bullion  was 
produced. 

Forney  district. — ^The  Rabbit  Foot  Mining  Company  has  developed 
its  property  with  an  adit  1,400  feet  long,  with  raises  to  the  surface. 
Ore  tests  were  made  during  the  latter  part  of  the  year  in  a  10-stamp 
plate-amalgamation  mill,  which  is  owned  by  the  company.  The  Ore- 
gon-Idaho Gold  Mining  Company,  with  an  incline  shaft  300  feet 
deep  and  drifting  aggregating  2,200  feet,  operated  its  50-ton  milling 
plant.     A  small  amount  of  bullion  was  produced. 

Gibbonsville  district. — The  American  Development,  Mining,  and 
Reduction  Company,  owning  the  Gibbonsville  group  of  claims,  oper- 
ated its  milling  plant  and  produced  an  important  amount  of  ^Id  and 
silver  bullion.  In  October  the  mill  was  lost  by  fire  and  is  being 
rebuilt.  Placer  operations  by  hydraulicking  and  sluicing  were  carried 
on  by  a  number  of  individuals.  The  most  important  work  is  that 
done  on  the  Bohaniion  Bar  placers.  The  gold  here  averages  about 
0.850  ill  fineness  and  is  valued  at  $17.57  per  crude  ounce.  Develop- 
ment work  was  performed  by  the  Bingham  Placer  Mining  Company 
(Limited),  in  this  district. 

Indian  Creek  district. — The  Kittie  Burton  Mines  Company  oper- 
ated its  15-stamp  mill,  equipped  for  amalgamation,  until  July,  1907. 
Development  work  only  is  being  carried  on  at  the  present  time  in 
its  Ulysses  property,  which  has  oeen  exhausted  of  its  oxidized  free- 
milling  gold  ore.  In  the  lower  levels  deposits  of  massive  iron  sul- 
phide, containing  about  the  usual  average  content  of  gold  and  some 
copper  sulphides,  have  been  encountered  that  will  necessitate  a  change 
in  ore  treatment. 

Junction  district. — The  Junction  Mines  Company,  operating  the 
Leadville  group  of  claims,  located  in  Lemhi  Valley,  is  developed  to  a 
depth  of  121  feet,  with  drifts  aggregating  1,000  leet.  The  ore  pro- 
duced is  carbonate  and  sulphide  of  lead.  The  shipment  made  con- 
tained 56  per  cent  of  lead,  45  ounces  of  silver,  and  $2  in  gold  per  ton. 

Kirtley  Creek  district. — The  Tin  Doy  Mining  Company(Limited), 
owns  the  Tin  Doy  Xo.  1,  in  Eureka  district,  and  tne  White  Horse 
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mine,  in  Kirtley  Creek  district,  formerly  operated  by  the  Searchlight 
Mining  Company.  The  small  amalgamation  mill,  located  on  the 
property,  was  operated  a  short  time.  Plans  were  projected  for  a 
cable  tram  to  connect  a  new  mill  site  with  both  properties. 

Leeaburg  district, — The  principal  placer  operations  were  by  the 
Ole  Johnson  Placer  Mining  Company  and  the  Napias  Placer  Mining 
Company.  The  latter  company  nas  carried  on  operations  by  sluicing 
and  drift  mining.  The  company  intends  to  install  a  dredge  dur- 
ing 1908. 

Mackinaw  district. — ^The  Lemhi  Bitter  Eoot  Mining  Company,  de- 
veloping the  Italian  and  John  Thompson  claims,  operated  during 
part  of  the  year  the  10-stamp  amalgamation  mill  on  ore  from  the 
property.  The  Gold  Ridge  Mining  Company  devoted  a  large  part 
of  the  year  to  the  erection  of  a  mill  and  development  work  in  the 
mine.  The  drifts  on  the  property  will  aggregate  1,400  feet.  The 
mill  is  of  10  stamps,  with  a  50-ton  cyanide  plant.  Several  test  lots 
of  ore  were  treated  in  the  mill  before  the  year  closed.  It  is  under- 
stood that  this  company  will  acquire  the  Napias  Creek  Falls  and 
erect  a  1,000-horsepower  electric  plant.  This  will  supply  power  for 
mining  and  milling  operations,  which  at  the  present  time  can  only 
be  had  by  water  power  at  the  mill  during  a  short  season  of  the  year. 
The  Big  Creek  Gold  Mining  and  Milling  Company  operated  on  an 
ancient  river  bed  by  drift  mining.  The  gold  in  this  district  will 
average  in  fineness  about  0.900,  87  per  cent  of  the  remainder  being 
silver. 

Mineral  Hill  district. — No  important  operations  were  reported 
from  this  district,  and  the  only  production  recorded  was  from  the 
Clipper  Bullion  property,  aside  from  some  gold  produced  by  placer 
operators. 

Pratt  Creek  district — ^The  Climax  group,  on  which  there  is  a  10- 
stamp  mill,  ec^uipped  with  Frue  vanners^  was  in  operation  during  the 
year.  The  mine  is  developed  by  a  vertical  shaft  230  feet  deep,  and 
has  a  tunnel  300  feet  long. 

Spring  Mountain  district, — Over  100  tons  of  lead-silver  ore  were 
shipped  from  the  district,  some  of  which  assayed  71  per  cent  of  lead, 
48  ounces  of  silver,  and  $5  in  gold.  The  principal  operator  was  the 
Lemhi  Union  Mining  Companjr.  A  shaft  120  feet  deep  has  been  sunk 
on  the  vein,  which  is  4  feet  wide  at  the  contact  of  a  porphyry  dike 
and  limestone. 

Texas  district. — ^The  Silver  Dollar  group,  operated  by  the  Pitts- 
burff-Idaho  County  (Limited),  continued  to  be  the  most  important 
producer,  and  shipped  a  lead-silver  concentrate  and  crude  ore  direct 
from  the  stopes  to  Utah  smelters.  The  development  is  through  a  ver- 
tical shaft  sunk  400  feet  at  the  adit  level,  which  is  in  a  zone  of  altered 
blue  and  gray  limestone.  The  ore  mined  in  1907  came  from  the  200 
and  300  foot  levels,  taken  from  a  flat  dipping  vein,  ranging  from  0 
inches  to  16  feet  wide.  Shipments  to  the  railroad,  80  miles  distant, 
were  continued  by  the  traction  equipment  inaugurated  in  1900.  but  on 
account  of  a  number  of  breakages,  disabling  the  entire  outfit,  the  old 
meUiod  of  wa^n  haulage  by  team  was  used  until  October,  when  the 
property  closed  down  on  account  of  low  prices  of  metals. 

Parker  district, — ^The  Parker  Mining  Company's  property  is  devel- 
oped by  a  level  run  from  the  surface  200  feet  long,  with  stopes  from 
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the  level.  Principally  development  work  has  been  carried  on  during 
the  year,  but  a  small  quantity  of  crude  ore  was  shipped  to  the  smelter. 

Unorganized  district, — ^The  Copper  Queen  Minmg  and  Smelting 
Companv  has  developed  its  shaft  to  a  depth  of  360  feet.  It  is 
equipped  with  a  5-stamp,  plate-amalgamation  mill,  with  concentrators. 
This  company  is  also  developing  the  Queen  and  Crescent  group  of 
claims  in  the  Eureka  mining  district.  The  new  property  is  worked 
by  an  adit  1,000  feet  long,  which  taps  the  vein  at  a  depth  of  400  feet. 
The  ore  is  principally  gold,  containmg  some  silver.  The  ore  shipped 
from  the  Copper  Queen  property  contained  copper,  gold,  and  sflver. 

Yellow  Jacket  district. — The  Yellow  Jacket  Mining  Company  was 
the  only  operator  on  stream  gravel  deposits,  which  were  worked  by 
hydraulic  methods. 

LINCOLN    COUNTY. 

Snake  River  district. — The  Good  Luck  and  Salmon  Falls  placers 
were  producers  of  small  amounts  of  gold. 

NEZ   PERCE   COUNXr. 

One  deep  mine  and  29  placers  in  1907,  against  4  deep  mines  and  34 
placers  in  1906,  yielded  an  output  valued  at  $54,848,  an  increase  of 
$5,279  over  that  of  1906.  The  placer  output  for  1907  came  largely 
from  the  operations  of  one  dredge,  and  is  valued  at  $54,584,  an  in- 
crease of  $15,824  over  the  yield  of  1906. 

Bvrnt  Creek  district, — The  operations  in  this  district  are  prin- 
cipally placer.  The  most  important  productions  were  made  by  the 
Boise  Placer  Mining  Company  and  the  Venus  Placer  Mining  Com- 
pany, both  of  which  were  operated  by  hydraulic  mining  and  sluicing. 

Pierce  district, — The  Crescent  mine  carried  on  active  development 
work  during  the  year  and  made  several  trial  shipments.  The  prop- 
erty is  well  developed,  the  shaft  being  at  a  depth  of  201  feet  and  a 
surface  drift  has  been  driven  321  feet.  The  propertjjr  is  equipped 
with  a  5-stamp  amalgamation  mill  and  a  sawmill.  Placer  mining 
continues  to  be  the  chief  industry  in  the  district,  and  until  recently 
the  operations  have  l>een  carried  on  entirely  by  hydraulic  mining, 
but  now  the  most  important  production  is  made  by  dredging,  while 
other  productions  are  secured  through  hydraulicking,  sluicing,  and 
the  Ruble  elevator.  The  dredge  is  the  property  of  the  Idaho  Com- 
pany (Limited),  and  the  first  and  most  succesful  use  made  of  the 
Ruble  hydraulic  elevator  was  by  the  American  Placer  Mining  Com- 
pany. The  bullion  in  the  district  averages  820  in  gold  and  160  in 
silver. 

ONEIDA    COUNTY. 

Snake  Rioer  district, — The  Daylight  placers,  near  Neeley,  continue 
to  l^e  the  largest  producers  of  gold  bullion.  The  fineness  of  the  gold 
in  this  district  averages  0.930,  and  the  value  is  $19.22  per  crude  ounce. 
The  gold  is  produced  by  rockers  and  sluicing. 

OWYHEE    COUNTY. 

The  metallic  product  from  the  mines  and  mills  of  Owyhee  County 
in  1907  showed  an  increase  in  gold,  silver,  copper,  and  lead,  as  well 
as  in  the  tonnage.  The  latter  amounted  to  47,020  tons,  as  compared 
with  27,034:  tons  in  1906,  while  the  average  value  per  ton  was  lowered 
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from  $25.45  to  $18.68.  Of  gold,  17,151.40  fine  ounces,  valued  at 
$354,551,  and  of  silver  793,910  fine  ounces,  valued  at  $523,981, 
were  produced  from  deep  mines  and  with  small  quantities  of  copper 
and  lead  were  valued  at  $879,279.  The  placer  output  amounted  to 
66.18  fine  ounces  of  gold  and  32  fine  ounces  of  silver.  The  placer 
yield  in  1906  was  $2,156,  while  in  1907  it  decreased  to  $1,389.  The 
renewal  of  operations  at  the  De  Lamar  mill,  in  Carson  district,  is 
responsible  for  the  increase  of  the  gold  and  silver  output. 

C arson  district. — ^The  De  Lamar  Company  (Limited)  operated  its 
100-ton  cyanide  mill  during  the  greater  part  of  the  year  and  almost 
reached  its  former  output  of  gold  and  silver  bullion.  For  nearly 
two  years  experimental  work  and  rebuilding  the  mill  to  treat  a  lower 
^^de  of  ore  reduced  the  annual  output  of  bullion.  It  is  reported 
that  development  work  was  continuously  carried  on  during  this  time 
and  that  important  disclosures  in  the  mine  have  ^rought  the  grade 
of  ore  up  to  about  $12.50  per  ton.  The  company,  in  planning  for  a 
reduction  of  power  cost,  is  installing  equipment  to  coimect  with  the 
Swan  Falls  hydro-electric  power  plant.  The  Trade  Dollar  Mining 
Company  operated  during  the  entire  year  its  20-stamp  amalgamation 
mill,  equipped  for  concentration.  The  mill  averages  per  day  about 
40  tons  of  ore,  from  which  bullion  and  a  concentrate  were  extracted. 
The  value  of  the  ore  was  about  $35  per  ton  and  it  was  milled  at  a 
cost  not  exceeding  $3  per  ton.  Development  work  in  the  mine 
amounted  to  5,860  feet  in  1907.  The  main  adit  under  Florida  Moun- 
tain, connected  with  the  mill,  is  11,000  feet  long  and  is  being  con- 
tinued. The  motive  power  in  the  mine  is  electricity  from  the  com- 
pany's plant  at  Swan  Falls.  The  Potosi  Company  (Limited)  is  de- 
veloping its  property  with  a  shaft  300  feet  deep  and  has  a  5-stamp 
mill  in  course  oi  construction.  The  property  is  expected  to  produce 
during  1908.  The  Village  Blacksmith  Mining  Company  treated  some 
ore  in  the  Addie  mill  and  shipped  a  test  lot  to  the  smelter,  which  was 
taken  out  during  development  work.  The  Sunnyside  mine  is 
equipped  with  a  5-stamp  amalgamation  mill.  The  shaft  on  the  prop- 
erty is  50  feet  deep,  and  a  drift  run  from  the  surface  is  150  feet  long. 
On  a  vein  2,000  feet  to  the  west  of  the  Trade  DoHar  vein,  parallel  to 
it  for  6,000  feet,  the  Banner  Mining  and  Milling  Company  has  de- 
veloped the  mine  to  a  vertical  depth  of  400  feet  by  a  series  of  3 JOO 
feet  of  crosscut  drifts  run  from  the  surface.  Of  this  work  1,544  feet 
were  driven  in  1907.  The  characteristic  minerals  of  the  Trade  Dollar 
vein  are  also  found  in  the  Banner  property.  The  property  is  being 
equipped  with  a  milling  plant  similar  to  the  Trade  Dollar  mill.  It 
will  treat  30  tons  of  ore  daily  and  will  be  in  commission  in  1908. 

French  district. — The  Commoner  mine,  of  the  Security  Mining 
Company,  was  developed  during  1907,  and  one  test  shipment  of  ore 
was  made. 

South  Mountain  district, — This  district,  situated  about  23  miles 
.southwest  of  Silver  City,  was  organized  in  1871.  The  first  mineral 
was  discovered  three  years  before  in  small  veins,  but  as  the  ore  was 
poor  it  was  not  followed  up.  In  1872  a  l)last  furnace  was  built  to 
smelt  the  lead  ores  then  beinj^  found,  but  proved  a  failure.  In  1874—5 
the  South  Mountain  Consolidated  iVIining  and  Smelting  Company 
attempted  the  smelting  of  ores,  and  the  bullion  product  of  the  mines, 
it  is  said,  aggre^ted  in  value  about  $350,000.  In  187G  the  financial 
crisis  and  the  failure  of  the  Bank  of  California  caused  all  the  mines 
64949—11  B  1907,  pt  1 20 
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in  Owyhee  County  to  close.  In  1907  a  new  company  took  an  option 
on  these  properties  of  the  South  Mountain  Company,  and  after  spend- 
ing about  $20,000  in  development  and  reaching  a  point  where  results 
were  promising,  the  panic  in  1907  brought  further  operations  to  an 
end.  Several  promising  cappings  of  iron  have  led  to  exploration 
with  results  at  one  point  of  opening  up  a  deposit  of  chalcopyrite 
with  considerable  sphalerite  occurring  in  coarse  crystals  that  can  be 
easily  separated  by  concentration.  This  rich  copper-sulphide  ore 
carries  nodules  of  galena.  The  streak  of  this  ore  exposed  was  en- 
countered at  a  depth  of  50  feet.  It  is  5  feet  wide  and  assays  $70  per 
ton  for  its  gold,  silver,  and  copper  content.  The  American  Standard 
Mining  and  Milling  Company,  adjoining  the  South  Mountain  prop- 
erties, did  mainly  development  work  on  its  property,  which  is  opened 
by  a  drift  350  feet  long.  A  14-ton  shipment  of  lead  carbonate  ore 
contained  908  ounces  of  silver,  13,645  pounds  of  lead,  and  a  little 
gold,  and  had  a  gross  value  of  $1,322.46. 

Snake  River  district, — Since  the  larger  operations  have  been  dis- 
continued on  Snake  River  the  work  above  Owyhee  County  on  the 
river  has  increased.  The  aggregate  output  of  gold  for  1907  amounted, 
however,  to  only  38.35  ounces. 

SHOSHONE  COUNTY. 

Production  of  gold,  silvery  and  associated  metals  in  Shoshone  County,  Idaho,  in 

1906  and  1901, 


Metal. 

1906. 

1907. 

Increase  (+) or decreaac  (-). 

Quantity. 

3,  r)6S.  33 

7,9^14,206 

b.:S93.940 

252,022,1% 

2,0U,U98 

621.28 
133 

Value. 

$73.  lCy{ 
5,322,«;i7 
1,234,030 
14,366,2(15 

125,365 

12,813 
89 

Quantity. 

3,118.49 
7,266.72.^ 
7,199,648 
229.442,987 
6,948,655 

833.55 
137 

Value. 

Quantity. 

Value. 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do — 

Copper pounds. . 

Zinc.!!!.!!!. ..1. do...! 

PLACERS. 

Gold fine  ounces.. 

Silver do.... 

$64,465 

4,796,039 

1,439,929 

12,160.478 

409,971 

17,231 
90 

-  649.84 

-  677,480 
+      805.708 
-22,679,209 
+  4,896,667 

+       212.27 

+                4 

-    626;678 
+    206.809 
-2.204. 787 
+    284,616 

+        4.388 
+                1 

Total 

21,133,963 

18.888,203 

-2,245,760 

Source  of  (jfthl  and  silver  in  Shofthone  Count!/,  Idaho,  in  1906  and  1907,  by  kinds 

of  ore,  in  fine  ounces. 


Metal. 


Year.  |  Placers.  '  S»l^^^/>««      ^^^VT^^ 


Gold. 


Silver. 


1906 
1907 
190() 
1907 


621.28        637.27  |  405.00 

833.53  87.45  I  »<3. 18 

133.00  ;  2,S27.00  '  478,  .349. 00 
137.00  1      135.00     454.107.00 


Lead  ore. 


2.470.02 

2,675.27 

7,415.995.00 

6,597,493.00 


Lead-dnc 
ore. 


66.06 

72.60 

47,0W.0O 

214.990.00 


Total. 


4,189.62 

S.  962. 08 

7,944,888.00 

7,266.882.00 


The  metal  output  of  this  county  camo  from  the  Coeur  d'Alene 
region,  which  covers  its  principal  mineral  area.  The  production  of 
gold,  silver,  copper,  lead,  and  zinc  in  1007  aggregated  in  value 
$18,888,203— less  by  $2,245,700  than  the  value  of  the  output  in  1906. 
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The  tonnage  of  ore  mined  decreased  81,305  tons,  and  the  average 
total  value  per  ton  dropped  from  $13.01  in  190C  to  $12.24  in  1907. 
Reports  of  production  were  received  from  23  deep  mines  and  10 
placers  in  1907.  The  ores  mined  amounted  to  1,541,670  tons,  of 
which  92.4  per  cent  was  treated  in  concentration  mills  and  the  re- 
mainder shipped  crude  to  smelters.  Thirteen  concentration  mills 
were  in  operation,  including  2  tailing  plants,  2  gold  and  silver  mills 
using  amalgamation,  and  1  leaching  plant  for  copper  ores.  At  con- 
centration mills  1,406,876  tons  of  lead  ore  and  tailmgs  were  treated, 
producing  225,798  tons  of  concentrates  (6.2  into  1),  which  contained 
2,639.16  ounces  of  gold,  5,488,946  ounces  of  silver,  and  195,512,709 
pounds  of  lead,  and  averaged  per  ton  24  cents  in  gold,  24.31  ounces 
of  silver,  and  43.29  per  cent  of  lead.  Copper  was  contained  in 
137,604  tons  of  lead  ore  treated  in  3  concentration  mills,  produciiig 
14,614  tons  of  concentrates,  containing  60,030  pounds  of  copper  and 
averaging  0.25  per  cent  per  ton.  The  Snowstorm  leaching  plant 
treated  18,695  tons  of  siliceous  copper  ore  by  the  sulphuric-acid 
method  and  produced  660  tons  of  precipitates,  averaging  12  ounces 
of  silver  and  62.18  per  cent  of  copper,  an  average  extraction  of  0.42 
ounces  of  silver  and  2.19  per  cent  of  copper  for  each  ton  of  crude 
ore  treated.  Zinc  ore  was  produced  in  2  mining  districts  from  the 
concentration  of  76,157  tons  of  ore,  from  which  18,016  tons  of  con- 
centrate were  saved,  containing  6,948,655  pounds  of  zinc  (estimated 
as  recovered  spelter).  The  gross  content  of  the  tonnage  of  concen- 
trates produced  in  the  Coeur  d'Alene  region  aggregated  in  value 
$14,631,073,  an  average  of  $64.61  for  each  ton  of  concentrate,  or 
$10.26  for  each  ton  of  crude  ore  and  tailings  handled  by  the  concen- 
trators. The  crude  ore  shipped  to  smelters  aggregated  116,078  tons, 
containing  442.22  ounces  of  gold,  1,769,852  ounces  of  silver,  6,318,813 
pounds  or  copper,  and  33,930,278  pounds  of  lead.  The  total  gross 
value  of  the  shipping  ore  was  $4,230,310,  showing  an  average  value 
of  $36.52  per  ton.  Of  crude  ore  shipped  to  smelters  73.4  per  cent 
was  copper  ore,  siliceous  in  character,  averaging  3.7  per  cent  of  cop- 
per, and  the  balance  shipped  were  sulphide  lead  ores,  averaging  55 
per  cent  of  lead.  The  placer  bullion  consisted  of  833.55  fine  ounces 
of  gold  and  137  fine  ounces  of  silver,  produced  partly  by  the  operation 
of  one  dredge  and  partly  by  hydraulic  and  sluicing  methods.  The 
placers  are  all  located  on  the  north  side  in  the  vicinity  of  Murray. 
The  lead-silver  veins  are  found  in  3  distinct  groups:**  (1)  The  Mul- 
lan  lodes,  including  those  of  Mill  Creek  and  Hunter  Gulch,  near 
MuUan;  (2)  the  Canyon  Creek  lodes,  including  those  near  the  towns 
of  Burke,  Mace,  and  Gem;  and  (3)  the  Xinemile  Creek  lodes,  lying 
northwest  of  the  crest  of  the  narrow  ridge  tliat  extends  from  Wal- 
lace to  Tiger  Peak.  The  veins  of  the  lead-silver  mines  are,  for  the 
most  part,  of  the  fissure  type.  The  ore  is  generally  found  in  quartz- 
ite  country  rock  and  varies  in  width  from  a  few  feet  up  to  300  feet. 
Generally  the  ore  bodies  increase  in  width  with  depth,  and  often  a 
mere  stringer  near  the  surface  will  turn  out  to  be  a  very  valuable 
vein  with  depth.  The  veins  have  a  northwest  and  southeast  strike 
and  generally  dip  to  the  south   or  soutliwcst.     The   ores  include 

•RanMnne,  P.  L.,  The  geology  and  oro  dopositH  of  tho  Coonr  rt'AIono  district,  Idaho; 
I*rot  l*aper  IJ.  a  Geol.  Survey  No.  02.  1008.  pp.  84-85.  Bull.  V.  S.  (i.ol.  Survey  No.  liOO, 
1905,  pp.  290-808. 
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galena,  generally  carrying  silver,  sphalerite,  and  sometimes  chalco- 
pyrite.  In  the  upper  portions  of  the  deposit,  where  the  ground  water 
has  oxidized  the  orimnal  ore,  are  found  lead  carbonate  and  some 
native  silver,  especially  in  the  Hercules  mine,  and  sometimes  pyro- 
morphite.  The  gangiie  minerals  are  quartz,  siderite,  and  pyrite. 
The  copper  deposits  of  any  commercial  value  as  far  as  known  are 
found  near  MuUan.  The  principal  mine  is  the  Snowstorm.  The 
copper  veins  have  a  southwest  and  northeast  strike  and  dip  from  70 
to  80  degrees  to  the  southwest.  The  topography  of  the  district  is 
such  that  all  of  the  large  mines  are  developed  by  tunnels  run  from 
the  surface.  The  Bunker  Hill  and  Sullivan  mine  has  an  adit  that 
starts  about  a  mile  west  of  Kellogg  and  cuts  the  Marsh  lode  at  a 
depth  of  1,700  feet  vertically  from  the  surface  and  about  12,000 
feet  from  the  portal  of  the  adit.  The  Morning  mine,  at  MuUan,  has 
its  No.  6  adit  completed,  which  is  10,000  feet  long  and  through  which 
all  of  the  ore  is  handled.  The  lode  is  cut  at  a  depth  of  practically 
2,000  feet.  An  adit  at  the  Hunter  mine,  more  than  5,000  feet  long, 
which  also  cuts  the  ore  body  about  2,000  feet  below  the  surface  out- 
crop, has  just  been  finished.  The  Snowstorm  Company  is  now  driv- 
ing an  adit  4,000  feet  long  to  tap  a  rich  ore  shoot  which  was  encoun- 
tered on  the  upper  levels.  The  extensive  development  of  the  Mon- 
arch lead-silver  mine,  east  of  Murray,  includes  a  8,700-foot  adit, 
which  taps  the  main  vein  at  a  vertical  depth  of  1,380  feet. 

Beaver  district, — The  Callahan  mine  was  productive  of  an  impor- 
tant tonnage  of  lead  ore,  containing  silver  and  traces  of  copper.  Tlie 
Idora  Mining  Company  is  developing  its  property  by  8  levels  run 
from  the  surface  to  connect  with  the  shaft.  The  company  shipped 
ore  containing  lead  and  silver  during  1907,  taken  out  during  develop- 
ment work.  Placer  operations  by  dredge,  drift,  and  hydraulic  mining 
were  carried  on  and  a  production  recorded  amounting  to  54:5.21 
ounces.  The  average  fineness  of  the  gold  is  about  0.822,  and  it  is 
valued  at  $16.99  per  crude  ounce.  The  most  important  producers 
were  the  Mascot  Gold  Mining  Company,  operating  a  dredge  for  a 
period  of  about  30  days,  and  the  Black  Hill  Flacer  Company,  operat- 
ing hydraulic. 

tJagle  district. — ^The  production  of  this  district,  aggregating  165.57 
ounces  of  gold  and  20  ounces  of  silver,  came  principally  from  placer 
operations.  The  principal  operations  were  performed  by  the  Grove 
and  Walker  Placer  Mining  Company  and  on  the  Eagle  placer. 

Ilunter  district, — The  Snowstorm  Mining  Company  was  a  regular 
producer  of  copper  ore  containinc:  silver  and  traces  of  gold.  The 
property  is  developed  by  a  series  of  adit  levels,  Nos.  1,  2,  and  3.  No.  3 
IS  723  feet  vertically  below  No.  2.  The  leaching  ore,  which  is  mainly 
a  carbonate  of  copper,  comes  from  No.  1  and  No.  2  levels  and  con- 
tains 2.G5  per  cent  of  copper  and  4.5  ounces  silver.  The  ore  in  No.  3 
level  is  a  heavy  sulphide.  Tlie  vein  is  nearly  vertical  and  is  said  to 
range  in  width  from  20  to  75  feet.  The  leaching  plant,  having  a 
capacity  of  150  tons  of  ore  in  24  hours,  was  in  ojjeration  a  greater 
part  of  the  year.  A  large  part  of  the  ore  goes  direct  to  the  smelters 
and  is  valuable  as  converter  lining,  as  it  contains  an  average  of  90  per 
cent  of  silica.  The  Federal  Mining  and  Smelting  Company  operated 
its  Morning  property  nearly  the  entire  year,  and  its  product  was  al- 
most entirely  concentrate,  which  was  shipped  to  the  smelter.  The 
Gold  Hunter  Mining  and  Smelting  Company  has  driven  its  lower,  or 
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No.  6,  adit  from  the  concentrating  mill,  a  distance  of  4,240  feet  into 
the  mountain.  The  first  ore  was  encountered  at  3,996  feet,  and  a  sec- 
tion is  reported  to  show :  Eight  feet  of  ore,  6  feet  of  waste,  5^  feet  of 
ore,  and  61.8  feet  of  waste;  at  this  point  a  very  rich  gi-ade  of  copper- 
ore,  assaying  over  1,000  ounces  silver,  averaged  6  inches  in  width; 
then  again  Allowed  waste,  37  feet;  ore,  12  feet;  waste,  14.3  feet;  ore. 
7  feet ;  waste,  28  feet ;  and  ore,  28  feet.  From  a  third  to  one-half  oi 
the  ore  is  shipping  ore  and  the  balance  is  a  very  good  milling  grade. 
The  ore  encountered  recentlv  in  the  adit  for  shipping  grade  will 
assay  30  to  50  per  cent  of  lead,  with  1  ounce  of  silver  to  each  per  cent 
of  lead.  The  mill  was  closed  on  September  1  for  repairs  and  did  not 
operate  during  the  balance  of  the  year,  due  to  the  scarcitv  of  cash 
with  which  to  pay  miners.  The  company  has  recently  added  a  new 
20-drill  IngersoU-Sargent  compressor,  electrically  operated. 

Lelande  district. — The  Hecla  Mining  Company  has  a  vertical  shaft 
900  feet  deep  and  connecting  with  it  an  adit  level  1,000  feet  long.  An 
electric  hoist,  the  only  one  in  the  district,  is  a  converted  steam  hoist 
having  a  flat  cable  and  a  300-horsepower  motor,  and  capable  of  opera- 
ting to  a  depth  of  1,000  feet.  The  ore  is  hoisted  to  a  landing  58  feet 
above  the  collar  of  the  shaft,  then  dumped  upon  a  3-inch  grizzly.  A 
sorting  belt  allows  the  sorting  of  about  15  tons  of  shipping  ore  daily 
from  25  tons  of  waste.  The  mill  ore,  sized  and  freed  from  waste, 
amounts  to  300  tons  per  day.  The  mine  workings,  including  pros- 
pecting work,  extend  3,000  feet  east  of  the  shaft.  The  principal 
changes  in  the  mill,  which  is  eauipped  with  jigs,  tables,  and  vanners, 
have  been  the  installation  or  Callow  screens  and  settlers.  The 
screens  supplant  the  old  system  of  hydraulic  sizing.  The  com- 
pleted n^illm^  plant,  above  Burke,  of  the  Hercules  Mining  Company, 
which  was  nrst  put  in  operation  in  May,  1900,  has  added  many 
changes  since  that  time,  and  typifies  the  approved  lead-silver  milling 
methods  in  the  Coeur  d'Alenes.  There  are  2  bins,  arranged  the 
one  for  high-grade  and  the  other  for  mill  ore;  the  latter  is  trans- 
ported by  surface  tramwav  to  the  mill.  This  ore  averages  G.5  per 
cent  in  lead  and  7  ounces  of  silver.  The  treatment  of  the  ore  involves 
the  preliminary  breaking  in  a  Blake  crusher,  screening,  crushing 
overcharge,  treatment  of  screened  and  classified  product  on  jigs  of 
the  Harz  type,  with  subsequent  regrinding  of  the  coarse  middling 
from  the  2  bull  jigs  in  Humphrey  rolls,  the  fine  milling  in  Sturte- 
vant  centrifugal  rolls,  and  final  gi-inding  in  a  G-foot  Huntington 
mill.  Fifteen  Wilfley  No.  5  tables  and  five  6-foot  vanners  are  used 
for  the  first  treatment,  while  3  tables  treat  the  Wilfley  middlings,  and 
a  vanner  the  tailings.  Be^nning  with  January,  1907,  experiments 
were  made  in  saving  the  zinc.  The  concentrates  were  made  on  the 
second  screens  of  the  No.  20,  No.  12,  and  No.  5  jigs,  and  they  ran 
about  30  per  cent  in  zinc  and  12  per  cent  in  lead,  for  which  product 
the  company  found  a  market.  Another  change  made  was  the  instal- 
lation or  two  80-mesh  Callow  screens  to  size  the  fine  product  on  the 
Huntinston  floor.  There  is  an  increasing  tendency  throughout  the 
region  for  using  sizers  rather  than  classifiers  for  fine  material  des- 
tined for  table  or  vanner  treatment.  The  mill  treated  approximately 
250  tons  of  ore  per  twenty- four  hours,  shipping  daily  nearly  40  tons 
of  concentrate  averaging  between  50  and  60  per  cent  of  lead  and  50 
ounces  of  silver  per  ton.  The  mill  is  constructed  so  that  any  unit 
may  be  shut  down  without  affecting  the  remainder.    The  mill  is  run 
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by  six  3-phase  induction  motors,  starting  on  110  and  running  on  220 
volts,  the  power  coming  on  a  60,000-voTt  line  from  Spokane^  a  dis- 
tance of  about  100  miles.  The  Frisco  Mining  Company  (Limited) 
develops  its  property  by  a  1,600-foot  vertical  shaft,  connected  with 
levels  run  to  the  surface.  A  400-ton  mill  was  formerly  operated  as 
a  lead  concentrator,  but  was  equipped  in  1907  to  make  a  zinc  concen- 
trate as  well.  The  ore  from  the  mine  averages  about  15  per  cent  of 
zinc,  8  per  cent  of  lead,  and  6  ounces  of  silver  per -ton.  The  additions 
made  to  the  mill  for  separating  the  lead  and  zinc  product  consist  of 
6  Callow  screens,  7  circular  settling  vats,  10  Wilfley  tables,  and  1 
Ding's  magnetic  separator.  Some  high-grade  ore  and  a  lead  and  zinc 
concentrate  found  a  ready  market.  The  Tamarack  and  Chesapeake 
Mining  Company  has  an  adit  over  1,100  feet  long,  through  which 
the  property  is  developed.  Exploration  has  been  continued  during 
1907  and  only  such  shipments  or  ore  were  made  as  development  war- 
ranted. These  aggregated  in  value  $15,094.  The  Federal  Mining 
and  Smelting  Cgmpany  operated  the  Standard  and  Mammoth  mine 
at  Mace  and  the  Tiger  mine  at  Burke.  The  shaft  on  the  Tiger  mine 
is  2,200  feet  deep,  200  feet  of  which  was  sunk  in  1907.  Drifting  and 
crosscuttinff  have  resulted  in  opening  up  a  body  of  excellent  ore,  in 

? laces  10  Ket  wide.  The  Stanley  Consolidated  Mining  and  Milling 
lompany  owns  a  ctoud  of  claims,  with  an  area  of  175  acrc^  in  Gorse 
Gulch,  north  of  IJurke.  The  principal  mineral  is  antimony  sul- 
phide containing  gold  and  silver.  Two  carloads  were  shipped  in 
1907,  containing  gold  valued  at  $1,370.40,  silver  valued  at  $130.30, 
and  antimony  valued  at  $3,532.85.  On  the  dump  are  80  tons  more  of 
the  same  grade.  The  New  Jersey  mill,  below  Osbom,  has  been  leased 
by  the  company,  with  the  intention  of  making  a  concentrate  out  of 
the  low-grade  ore. 

Placer  Center  district. — ^The  Success  Mining  Company  is  eauipped 
with  a  200- ton  wet  concentration  mill.  Its  product  consists  of  a  lead 
concentrate  containing  silver,  and  a  zinc  concentrate.  The  zinc 
output  in  1907  was  valued  at  $448,308,  as  against  $228,802  in  1906. 
The  Pittsburg  Lead  Mining  Company,  operating  the  California  mine, 
develops  the  property  by  an  adit  3,000  feet  long  driven  on  the  con- 
centrator level.  The  concentrator  has  a  daily  capacity  of  200  tons. 
The  shipments  consisted  of  a  lead-silver  concentrate. 

St.  Regis  district. — ^The  Monitor  Consolidated  Copper  Company 
produced  copper  ore,  containing  gold.  The  property  of  this  companj 
is  situated  on  the  crest  of  Bitter  Root  Mountains.  Development. is 
carried  on  by  a  shaft  400  feet  deep. 

Summit  district. — ^The  property  of  the  Bear  Top  Mining  Company 
is  developed  by  a  level  driven  from  the  surface,  crosscutting  the  veins, 
and  is  equipped  with  a  60-ton  concentrator.  AH  of  the  machinery  is 
run  by  water  power.  The  company  shipped  crude  ore  and  a  concen- 
trate containing  lead  and  silver  to  the  smelter.  The  Coeur  d'Alenc 
Mining  Company,  operating  placers,  shipped  some  gold  and  silver 
bullion  taken  out  by  hydraulic  operations. 

Treka  district. — The  Last  Chance  mine,  of  the  Federal  Mining 
and  Smelting  Company,  produced  the  usual  high-grade  lead  and  sil- 
ver ore  from  an  extensive  deposit^  which  has  been  followed  to  the 
1,700- foot  level,  where  the  ore  is  being  extracted  for  a  width  of  about 
100  feet.  The  mill,  which  treats  the  second-class  ore  from  this  mine, 
is  situated  4  miles  distant  at  the  Sweeny  station  on  the  Oregon 
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Kailroad  and  Navigation  Company.  The  mine  and  mill  are  con- 
nected by  a  spur  over  which  are  conveyed  daily  500  tons  of  ore  to  the 
mill.  The  Bunker  Hill  and  Sullivan  Mining  and  Concentrating 
Company,  during  1907,  mined  from  its  property  355,000  tons  of  ore, 
the  greater  portion  of  which  was  milled  and  shipped  to  the  various 
smelters  in  the  form  of  concentrate  and  crude  ore.  The  concentrate 
amounted  to  82,460  tons.  The  new  auxiliary  concentrator  was  built 
to  work  over  the  1,000,000  tons  of  accumulated  tailings  stored  near 
the  main  mill,  and  for  re-treating  part  of  the  tailing  product  of  the 
latter.  The  new  plant  has  a  capacity  of  1,000  tons  per  24  hours.  It 
is  equipped  with  4  Huntington  mills.  Callow  screens,  and  vats,  16 
Fnie  ■  vanners,  and  24  Wilfley  tables.  The  accumulated  tailing  is 
first  treated  in  jigs  without  previous  gi-inding,  the  jig  product  being 
ground  in  Huntingtons  before  final  treatment.  A  new  500-ton  mill 
to  treat  crude  ore  is  under  construction.  The  Kellogg  adit  is  more 
than  2  miles  long,  and  taps  the  famous  Marsh  ore  shoot  at  a  vertical 
depth  of  1,700  feet  and  also  furnishes  easy  access  to  the  great  Sullivan 
ore  shoot.  The  New  Jersey  Mining  and  Milling  Company,  working 
the  Kellogg  group,  operated  a  miU  on  its  quartz  property,  making 
experiments  on  200  tons  of  ore  to  determine  the  best  method  of 
treatment.  The  company  owns  placers  also,  and  has  been  preparing 
for  sluicing  operations.  The  quartz  property  produces  gold  from  a 
surface  deposit.  The  Stewart  Mining  Company's  property  is  devel- 
oped by  an  adit  3,500  feet  long.  Its  150-ton  concentrator  was  oper- 
ated only  a  few  days  during  1907.  Concentrates  and  crude  ore,  con- 
taining lead  and  silver  and  traces  of  gold  and  copper,  were  shipped 
to  Montana  and  Utah.  The  Coeur  d'Alene  Consolidated  Mining 
Company  has  extended  its  vertical  shaft  to  a  depth  of  530  feet  and 
its  tunnel  to  a  length  of  545  feet.  Crude  ore,  containing  lead  and 
salver,  was  shipped  to  the  smelter  as  a  test.  The  Nabob  Mining  Com- 
pany developed  its  property  by  a  shaft  365  feet  deep  and  has  over 
2,600  feet  of  drifts.  In  crosscutting,  it  is  reported  that  3  feet  of 
good  shipping  ore  was  encountered  and  an  average  of  5  feet  of  con- 
centrating ore  has  been  opened  up  on  the  100-foot  and  200- foot  levels. 
The  ore  shipped  to  the  smelter  contained  lead  and  silver.  The 
Charles  Dickens  Mining  Company  made  one  shipment  of  concen- 
trates. The  company  lost  its  mill  by  fire,  and  only  development  work 
has  been  carried  on  in  the  mine  since. 

TWIN    FALLS    COUNTY. 

Snake  River  district. — ^From  placer  operations  it  is  reported  that 
109.89  ounces  of  gold  were  produced. 

WASHINGTON  COUNTY. 

Two  deep  mines  and  1  placer  yielded  the  output  of  this  county, 
valued  at  $31,796.  The  total  quantity  of  gold  produced  l)y  deep 
mines  was  61.14  ounces,  valued  at  $1,204;  of  silver,  1,848  ounces, 
valued  at  $1,220;  and  of  coppper,  14(),400  pounds,  valued  at  $29,280. 
The  metals  were  contained  in  544  tons  of  ore  shipped  to  the  smelters. 
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A  comparison  of  these  figures  with  those  of  1906  shows  that  the  ton- 
nage decreased  2,218  tons  and  that  the  total  value  decreased  $39,043. 
The  quantity  of  gold  produced  in  the  county  decreased  366  ounces  in 
quantity  and  $7,566  in  value;  of  silver,  7,957  ounces  and  $5,350  in 
value;  and  of  copper,  128,867  pounds  and  $23,847  in  value.  In  1906 
lead  was  produced  amounting  to  40,000  pounds,  valued  at  $2,280,  but 
no  lead  ore  was  shipped  in  1907. 

Seven  Devils  district. — The  Lockwood  and  Peacock  groups  pro- 
duced copper,  carrying  silver  and  gold  values,  which  was  minea  by 
lessees.    The  ore  from  both  properties  was  taken  from  surface  cuts. 

MONTANA. 

By  Charles  T.  Kibk. 
PRODUCTION. 

Reports  from  the  436  mines  producing  gold,  silver,  copper,  lead, 
and  zinc  in  Montana  during  the  calendar  year  1907  show  that  the 
total  value  of  all  these  metals  was  $53,670,592  as  against  $69,257,083 
in  1906.  These  totals  include  the  123  placer  mines  which  produced 
$18,006  in  gold  and  silver.  The  total  quantity  of  gold  amounted  to 
158,970.51  fane  ounces,  the  value  of  which  was  $3^86,212,  or  a  trifle 
more  than  6  per  cent  of  the  State  total  value.  The  9,317,605  fine 
ounces  of  silver  were  valued  at  $6,149,619,  approximately  11.5  per  cent 
of  all  values.  The  copper  production  of  220,108,792  pounds  had  a 
value  of  $44,021,758,  or  more  than  82  per  cent  of  the  total  value  of 
metals.  The  combined  values  of  the  3,748,304  pounds  of  lead  and  the 
243,100  pounds  of  zinc  amounted  to  $213,003,  which  is  less  than  one- 
hali  of  1  per  cent  of  all  values. 

The  percentages  of  decrease  in  1907  as  compared  with  the  values 
obtained  in  1906  run  as  follows:  Gold,  26.46;  silver,  23.39;  copper, 
21.54;  lead,  21.91 ;  zinc,  96.43.  The  total  decrease  in  value  of  metals 
for  the  State  is  22.51  per  cent. 

In  connection  with  these  diminutions  of  production  it  is  interesting 
to  notice  that  the  decrease  in  silver  for  Montana  was  2,663,100  fine 
ounces,  while  for  Silvorbow  County  it  was  3,199,062  fine  ounces;  simi- 
larly the  decrease  in  copper  for  Montana  was  70,592,183  pounds,  while 
for  Silvorbow  County  it  was  70,943,423  pounds.  Obviously  the  gain 
in  production  of  copper  and  silver  in  other  counties  has  offset  in  part 
the  loss  in  this  one  county.  From  these  data  may  be  seen  the  whole- 
sale effect  of  the  restriction  of  production  in  Silverbow  County.  Per- 
haps the  relation  will  be  clearer  when  it  is  known  that  the  copper  ores 
of  this  county  yielded  more  than  76  per  cent  of  the  silver  from  deep 
mines  in  the  State.  The  accompanying  table  compares  the  results  of 
operations  in  the  State  for  the  two  periods  indicated.  It  is  of  interest 
to  compare  it  in  detail  with  a  similar  arrangement  for  Silverbow 
County  on  a  later  page. 
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J*roduciion  of  gold,  silver,  and  <i880ciated  metals,  and  their  ores,  in  Montana 

in  1906  and  1907. 


MetaL 

1906. 

1907. 

Increase  (+)  or 
decrease.  (-) 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold flneoimoes.. 

Silver do 

£2r:.::;::::::?3S!^:: 

Zinc do 

216.188.66 

11.980,706 

290.700,975 

4,462,979 

6,679,000 

$4,469,014 
8,027,072 

66,105,288 
254,890 
401,819 

158,970.51 

9,317,605 

220,108.792 

8,748,804 

243,100 

$3,286,212 

6,149,619 

44,021,758 

198,660 

14,343 

-  67,218.06 

-  2,663,100 
-70,592,183 

-  714,675 

-  6.335,900 

-$1,182,802 

-  1,877,463 
-12,083»530 

-  55.730 

-  386.976 

Total  value 

69,257,083 
a  12. 60 

"4.'i48,*48^" 

63,670,592 

-15,586,491 
+          a. 25 

Ore  output. .  .short  tons. . 

6,497,971 

-  1,349,475 

•  Value  per  ton,  placer  product  excluded. 


GOLD. 


In  the  production  of  placer  gold  there  were  notable  increases  in 
Beaverhead,  Deerlodge,  Granite,  Lewis  and  Clark,  and  Powell  coun- 
ties. The  yield  from  this  source  in  Madison  County  shrank  to  about 
half  the  proportions  of  1906,  but  was  still  considerably  more  than 
half  of  the  placer  total  for  the  State. 

Five  counties  in  order  of  rank  in  production  of  gold  from  deep 
mines  were  Silverbow,  Fergus,  Lewis  and  Clark,  Jefferson,  and 
Chouteau.  Fergus  County  led  in  the  production  from  siliceous  ores, 
Silverbow  County  from  copper  ores,  Lewis  and  Clark  County  from 
lead  ores,  and  Madison  County  from  mixed  ores.  The  average  yield 
of  gold  from  copper  ores  for  the  State  was  17  cents ;  from  the  copper 
ores  of  Silverbow  County  it  was  15.9  cents,  nearly.  The  average  for 
the  State  from  siliceous  ores  was  $5.34,  and  although  the  tonnage 
of  these  ores  was  low  in  comparison  with  that  of  copper  ores  the 
largest  yield  in  gold  belonged  to  siliceous  ores.  Other  points  of  com- 
parison may  be  derived  from  the  following  table  : 

Source  of  gold  product  in  Montana,  hy  kinds  of  ore,  in  1901,  by  counties,  in  fine 

ounces. 


Placera. 

Deep  mines. 

Ooonty. 

ftiliceous 
ores. 

Copper 
ores. 

Lead 
ores. 

Mixed, 
chieflycop- 
per-lead- 
zinc  ores. 

Total. 

Grand 
total. 

fl^TinlMNld 

216.19 
291.12 

24.83 
671.55 
683.81 
18.026.42 
8,400.71 
81,241.30 
2,811.56 
14,521.06 
21,683.80 
6,649.05 
1,008.81 

*2,'88i.'i6' 
1,877.52 

13.64 
2,183.89 

4.79 
565. 12 
42.14 

9.'i6' 

3.68 

10.30 

779.70 

3,293.03 

269.84 

2.32 

42.76 

8,320.56 

575.95 

13.026.42 

8,409.81 
31,244.98 

2,823.46 
15,382.38 
24,986.80 

8,953.05 

i,on.i3 

17.27 

3.807.93 

33  501  24 

258  95 

BrandwAtsr 

3.611.68 
575  95 

Ckscftdo 

GhoateanandFUthead.... 
Deerlodse 

258.71 

294.22 

71.50 

612.05 

142.71 

1,287.72 

9,462.50 

821.16 

2.010.85 

1,18L61 

866.85 

13,285.13 
3,704.02 
31.316  48 

i.eo' 

81.56 

"""sioi' 

Oianlte 

3,335.51 

15  525  09 

Lewis  and  Clark 

9.97 
2,002.14 

26,2:^4.52 

Madlion 

18,415.64 
1,332.29 

Meacher,  Parkland  Ravalli. 

IcSoiila. 

17.27 
28,*442.'i6" 

2,028.12 
4  989  54 

pSwSi^. ; 

1,426.77 
58.63 

***8*i2i*99' 

ai  Qfi?  WJ 

T^ital 

16,806.77 

99.781.08 

80,772.08 

6.465.48 

5,135.10 

142.103.74  1.S8  070  M 

314/ 
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SILVER. 

In  the  production  of  silver  from  placers  Madison  County  rank^^ 
first,  as  in  the  yield  of  gold  from  the  same  source.  From  the  totals 
it  appears  that  the  silver  content  of  the  placer  product  of  Madisoj] 
County  was  high,  and  that  the  ratio  of  silver  to  gold  in  the  sarK:]e 
product  from  Missoula  County  was  very  low. 

On  account  of  the  heavy  tonnage  of  copper  ores  their  average  yieJrf 
in  silver  of  even  less  than  2  ounces  per  ton  threw  the  balance  largely 
in  their  column.  In  total  production  of  silver  Jefferson  County 
ranks  second  only  to  Silverbow  County ;  the  total  silver  from  the  for- 
mer county  has  risen  in  rank  above  both  Cascade  and  Granite  coun- 
ties since  1906.  The  table  given  herewith  accounts  for  the  sources  of 
silver  in  the  ores  of  the  dififerent  counties. 

Source  of  silver  product  in  Montana,  hy  kinds  of  ore,  in  1901,  hy  counties,  in 

fine  ounces. 


i-lfljccrti. 

Deep  mlnett. 

County. 

ceouA 
ons. 

Copper 
orea.     1 

Lend 
orea. 

Mixed, 
chiefly 

TotU. 

annd 

tolal. 

Bearcth«fld * , . .  * 

22 
4fi 

33,450 

117.295 

ie,S36 

704 

436.797 
674,749 

67,&i3 
236 

263,203 

14,180 
fi5 

IP, 706 

7,  Ml 

70,829 

67,434 

11,  UT 

776,135 
165.0^ 
72,263 
6,-lSS 
6,  TOT 
30,265 
7,&16,6ia 

Tv^ 

Bruiidwater  _ . . 

C&!4caile 

m,iM 

1,07? 

ClioutcAu  and  FJAthead . . . , . 

15 

83 
IS9 
138 

24 

43S 

],569 

iO 

160 
M7 

D€etlDd§re 

340 

6fi5 

14,fi22 

«2,053 

6,lfl0' 
103 
8,614 

10,230 

Fergus  ...- *..-.......- 

Gninitc. , 

4,630 
lf^,SS3 
1,412 

mm 

.IffTtTMiyii  ^                      .... 

775  JS 

Lewl^n  iiTid  Cll^rki , ' 

1,4S4 
3,094 

165,  47fi 

MadiNoti , 

73.  as? 

Meaphi^r,  Piirk^nna  Jtiivulli. 

MJSM^ttlHr. *,..... 

R7 
6,024 

6,110 
^,4l2t 

PowoU  ..„.«..„..... 

SilvcFbow ,,., 

T,nS,4]9 

121,  «0 

7.516,656 

Toifll  _,.„._.,_^..^. 

2,909 

l,C97,0i5 

7,i63.ose 

323,385 

126,178 

»,S14,696 

0,317,606 

CO] 

[*PER. 

The  reported  intention  of  the  leading  copper  producers  of  the  State 
to  restrict  the  production  of  that  metal  for  the  year  1907  to  70  per 
cent  of  normal  was  hardly  fulfilled.  The  yield  in  pounds  for  1907 
was  220,108,792,  which  is  a  little  more  than  75  per  cent  of  the 
290,700,975  pounds  of  1906,  and  a  little  more  than  72  per  cent  of  the 
yield  of  1905.  The  value  of  the  metal  produced  in  the  State  in  1907 
was  $44,021,758;  and  for  190G,  $56,105,288.  Owing  to  the  slightly 
higher  average  price  for  1907  the  ratio  of  decrease  in  value  from  the 
high  mark  of  1906  was  not  so  large  as  that  of  decrease  in  pounds. 
The  retui-ns  of  production  showed  an  improvement  in  Broadwater 
and  Missoula  counties,  creditable  to  the  Eclipse- Argo  mine  in  Broad- 
water County  and  to  the  Hidden  Treasure,  Cape  Nome,  and  Triangle 
mines  in  Missoula  County.  Four  counties  in  order  of  importance  of 
production  are  Silverbow,  Broadwater,  Jefferson,  and  Beaverhead; 
none  of  these  showed  a  production  of  less  than  125,000  pounds. 
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LEAD. 

The  lead  totals  for  Montana  in  1907  were  3,748,304  pounds,  giving 
a  value  of  $198,660.  The  yield  in  1906  was  4,462,979  pounds,  valued 
at  $254,390.  There  were  decreases  in  all  counties  except  Deerlodge, 
Jefferson,  Lewis  and  Clark,  and  Missoula.  The  first  and  last  named 
counties,  however,  did  not  report  lead  in  1906.  In  Jefferson  County 
there  was  the  marked  increase  from  811,616  pounds  in  1906  to 
1,414,952  pounds  in  1907;  in  Lewis  and  Clark  County  there  was  the 
proportionately  large  gain  from  522,248  pounds  in  1906  to  1,000,337 
pounds  in  1907.  In  the  latter  county  the  lead  ores  were  the  chief 
source  of  silver,  and  an  important  source  of  gold.  In  Beaverhead, 
Cascade,  Granite,  and  Jefferson  counties  also  the  lead  ores  yielded 
largely  in  silver. 

ZINC. 

Little  zinc  was  recovered  from  the  ores  of  the  State.  The  total 
yield  for  1907  was  243,100  pounds,  valued  at  $14,343.  The  yield  for 
1906  was  6,579,000  pounds,  worth  $401,319.  In  many  districts  there 
are  paying  quantities  of  the  metal,  but  mills  for  its  profitable  separa- 
tion have  not  been  perfected.  Notable  among  the  possible  zinc-pro- 
ducing counties  are  Jefferson,  Ijcwis  and  Clark,  Madison,  Powell, 
and  Silverbow.  Electrostatic  experiments  are  in  progress  on  the 
making  of  a  zinc  concentrate  from  the  ores  of  the  northern  portion  of 
the  Summit  Valley  district  at  Butte. 

Production  of  gold,  silver,  copper,  lead,  and  zinc  in  Montana  in  1907,  hy  counties. 


Gold. 

Silv 

County. 

Placer. 

Deep  mines. 

Quantity. 

Value. 

Quantity. 

Value. 

8884 
'68.642 

11,906 
268,280 

70.487 
645.891 

68.366 
317.982 
616.623 
185,076 

20.902 

357 

78.717 

692.632 

Quantity. 

Value. 

Beaverheftd 

Fineounces. 
216.19 
291.12 

14.469 
6.018 

Fine  ounces. 

42.76 

3,320.66 

675.95 

18.026.42 

3.409.81 

31,244.98 

2.823.46 

16,882.38 

24,986.80 

8,953.05 

1,011.13 

17.27 

3,807.93 

33,601.24 

Fine  ounces. 

67.456 

11,192 

197.124 

16.860 

1,077 

3,630 

456,096 

775,  l.'>9 

165.476 

73.832 

6.523 

6,116 

20,415 

7,516.659 

$44,521 

7,387 

130,102 

11, 121 

711 

BnMbdwftter    

CUrtdo                     ..  . 

Ctacmteaa  and  Flathead. 
Deertodgo 

268.71 

294.22 

71.50 

612.05 

142.71 

1,287.72 

9,462.69 

821.16 
2.010.85 
1,181.61 

866.85 

6,848 
6.082 
1.478 
10.585 
2.950 
26.686 
195,609 

6,639 
41,668 
24.426 
17,909 

2,396 

Granite 

301,023 

J€lfenon 

511  605 

L0wfs  and  Clark 

UMltoon 

109,214 
48  729 

Meaflier.  Parkland  Ba- 

4,305 

1f  teonia 

4,037 

Bow«11 

18, 474 

BUTeibow 

4.960,995 

Tbtal 

16,866.77 

348.667 

142,103.74 

2.937,646 

9,317,605 

6,149,619 
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Production  of  gold,  silver,  copper,  lead,  and  zinc  in  Montana,  etc. — Ck>iitinued. 


County. 

Copper. 

Lead. 

Zinc. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

yalue. 

Beftverhead 

Pounds. 
129,195 
660,152 

|25,889 
132,080 

Pounds. 
88,289 
148,570 
855,720 

14,677 
^,609 
18,853 

Pounds. 

S?:SS 

Broadwater 

Cascade 

100,861 
285,749 

Chouteau  and  Flathead 

8,848 
1,219 
44,811 
238,822 
27,867 
83,854 

40,800 

86,200 

1,897 

218,886,627 

1,776 
244 
8,862 
47,764 
5,478 
6,771 

8,160 

17,240 

279 

43,767,825 

4,106 
52,519 
71,287 
1,414,952 
1,000,887 
90,087 

130,000 

9,000 

164,911 

228,676 

218 
2,788 
3,776 
74,992 
53,018 
4,772 

6,890 

477 

8,740 

11,855 

79,268 

Fergus 

652.792 

Granite    

882,612 

Jefferson 

965.298 

Lewis  and  Clark  .    ... 

709!  814 

Madison 

440,967 

Meagher,  Park,  and  Ra- 
valli  

46,896 
63.679 

Missoula 

Powell 

125,696 

Silverbow 

243,100 

$14,843 

49,464,969 

Total 

220, 108, 792 

44,021,758 

8,748,804 

198,660 

248,100 

14,843 

53,670,692 

MINING  INDUSTRY  IN  MONTANA  IN  1907. 

The  high  prices  for  metals  in  1906  had  stimulated  the  mining  indus- 
try of  Montana  to  a  high  degree  of  activity.  New  companies  had 
been  organized  by  the  score,  and  energetic  development  work  was  in 
progress  in  many  parts  of  the  State.  The  year  1907  opened  auspi- 
ciously, and  under  the  influence  of  rising  copper  prices  the  activity 
continued  unabated  until  September.  The  numerous  new  enterprises 
for  copper  had  little  effect  on  the  production  of  any  county.  Some 
of  the  old  copper-producing  mines  were  reopened,  however,  and 
worked  to  advantage  during  the  months  mentioned.  The  mines  of 
the  Clinton  district  of  Missoula  County,  the  Eclipse-Argo  mine  in 
Broadwater  County,  and  the  Boulder  mine  in  Jefferson  County  are 
among  those  which  resumed  operations. 

By  the  middle  of  September,  however,  the  price  of  copper  had 
fallen  so  low  as  to  cause  the  Amalgamated  Copper  Companv  to  re- 
strict the  output  from  most  of  its  mines.  It  was  thought  ttat  this 
order,  which  threw  out  of  employment  so  many  of  the  miners  of 
Butte,  would  be  of  aid  to  the  mining  industry  in  other  counties,  but 
the  effect  was  apparent  only  upon  the  number  of  producing  placer 
mines. 

The  financial  panic  of  October  made  itself  felt  severely  in  Mon- 
tana. The  first  effect  was  in  the  closing  of  the  smelters.  In  Nor 
vember  the  smelters  announced  that  they  would  receive  no  more 
custom  ore.  The  East  Helena  lead  smelter,  however,  still  accepted 
ore  from  mining  companies  with  which  contracts  had  previously  been 
made.  Although  some  ore  was  shipped  to  Utah  points,  this  decision 
affected  the  small  mine  operations  adversely.  Early  in  December 
the  Washoe  smelter  was  closed.  Later,  in  the  middle  of  December, 
the  smelter  again  began  to  take  custom  ore.  The  mines  of  the  Amal- 
gamated Company  were  closed,  except  those  of  the  Boston  and  Mon- 
tana. The  smelter  of  the  latter  comj)any  at  Great  Falls  continued  in 
operation  to  the  end  of  the  year.    Many  mining  companies  in  various 


GOLD,   SILVER,    COPPER,    ETC.,   IN    WESTERN    STATES. 


317. 


parts  of  the  State  were  forced  to  close  from  lack  of  ready  money,  and 
there  was  little  relief  from  these  conditions  up  to  the  end  of  the 
year.  Further  discussion  of  the  smelting  industry  is  found  under  the 
heading  of  Silverbow  County. 

The  following  table  shows  the  number  of  mines  operating.  There 
were  436  producing  mines  in  1907,  against  370  in  1906.  The  number 
of  placer  mines  in  1907  was  131,  almost  double  that  of  1906.  The 
producing  deep  mines  numbered  305  in  1D07,  against  308  in  1906 : 

Number  of  mines  in  Montana  classified  by  chief  product  in  1901,  by  counties. 


Placci*, 

Dvep  mlnm. 

i 

CDUnty, 

u 

is 

, 

1 

0 

i 

, 

1 

i 

1 

i 

11 

10 
17 
2 
9 
6 

! 

a 

1 

Biarerbettd 

4 

11 

i 
1 

2 

"a" 

3 

1 

1 

11 
c21 

6 

ft5 

1 
6 

16 

BnMdwater _ , 

G 
I 
1 
c6 
1 
4 
I 

la 

2t 

2 

31 

f^ir^fi         

17 

rflflntf^n  a.Tifl  Flathnftrl 

3 

9 

91 

11 

1 

4 

DMt]odc«», »•»» 

a 

14 

FeiVTU.*****--,^ 

3 

2 
2 

1 
1 
1 

B 

OlKlllt^                  ....^^^^. ._ 

3 
1 

/17 

1 

2 

21  ;         90 

Jeffeiwm 

1 

»          43 

LevlflttDd  ClmrV...- ,..,.,.. 

38          fi» 

MftdJflon  ...,..^^^^-, 

'2 

1 

] 

Y 

5U  i        B5 

Hv^her,  F^rk,  and  KathML 

lllH(m]& 

■1  1        14 

a 

4          16 

Powell... ..„.„. 

1 

la  1       S7 

Bllrerbow ..,*, * 

1 

2 

&i 

11 

' 

bQ  1        S2 

TtoUl „...„„..., 

m 

fl 

11 

m 

n 

5<S 

67 

€5 

17  f      27 

W^  >      4HS 

•  1  gold-silver-copper  mine. 
*3  sllTer-copper-lead   mines. 

•  1  gold-copper  mine. 

'  1  gold-sliver-copper-lead  mine. 

•  2  sIlTer-copper-lead  mines. 


f  3  gold-sllver-copper-load   mines. 

»  1  gold-sllver-copper-lead-zinc  mine. 

*  1  gold-silver-copper-zinc   mine. 

*  1  gold-sllver-lead-zinc  mine. 
i  2  gold-silver-oopper  mines. 


An  analysis  of  the  tonnage  and  values  from  the  deep  mines  shows 
that  for  all  metals  the  gain  in  value  per  ton  was  from  $^2.G0  in  190(> 
to  $12.85  in  1907,  or  25  cents  per  ton  in  favor  of  the  year  1907,  in 
which  the  lower  total  tonnage  was  produced.  It  is  curious  to  observe, 
however,  that  the  average  value  in  gold  and  silver  was  only  increased 
from  $2.18  per  ton  in  1906  to  $2.19  in  1907.  A  prominent  rise  in 
these  respects  is  noticeable  in  Cascade  and  Powell  counties.  In 
Beaverhead  County  there  was  a  sharp  decline  in  average  value  per 
ton  of  base  metals.  The  heavy  decreases  in  tonnage  in  various  coun- 
ties was  somewhat  offset  by  the  increase  of  several  thousand  tons 
from  Chouteau  and  Flathead,  (Iranite,  and  Jefferson  counties.  Other 
comparisons  of  interest  may  be  seen  in  the  table  below. 
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Tonnage  of  ore  sold  or  treated,  num1)er  of  mines  producing,  and  average  value 
per  ton  of  ores  in  Montana  in  1906  and  1907,  by  counties. 


County. 

Short  tons  of  ore  sold 
oj  treated. 

Mines  pioduc- 

ing  (without 

placera). 

Average  value 
per  ton. 

per  ton  in  gold 
and  silver. 

1907. 

Increase 
(%)  or  de- 
crease (-). 

1906. 

1907. 

1906. 

1907. 

1906. 

1907. 

Beaverhead 

1,618 
15,261 

8,897 
60,060 

7,662 
162,717 
16,652 
41,829 
95,277 
11,818 

1.814 

609 

3,961 

3,786,346 

-♦-           83 
+          142 

-  4.496 
+       6,047 

-  9,604 

-  65,717 
+        1,698 
+      21,198 

-  1,160 

-  8,679 

+           896 
+           200 

-  6,176 
-1,283,888 

11 
19 
14 
3 
8 
6 
24 
60 
43 
60 

8 
8 
8 
60 

11 
19 
17 
2 
9 
6 
21 
34 
88 
50 

4 

4 
10 
80 

967.18 

13.66 

28.19 

6.30 

6.47 

4.62 

25.12 

2L89 

6.66 

19.04 

1Z07 
86.26 
8.86 
12.91 

S47.06 

14.13 

4L28 

6.60 

9.66 

4.00 

22.88 

22.77 

7.18 

20.67 

22.18 
86.21 
25.59 
18.24 

926.99 

12.21 

24.31 

6.29 

4.88 

4.60 

28.18 

17.27 

6.14 

17.00 

a74 
8.16 
7.68 
L68 

928.14 

Broadwater 

4.96 

Cascade 

86.44 

Chouteau  and  Flathead  ... 

Deerlodgc 

Fergus 

6.60 
9.29 
8.96 

Qranite 

21.67 

Jefferson 

19.84 

Lewis  and  Clark 

6.66 

Madison 

19.69 

Meagher,  Park,  and   Ra- 
valli   

18.88 

Missoula 

7.12 

Powell 

28.  S2 

Silverbow 

1.61 

Total 

a4,148,496 

-1,349,476 

808 

306 

12.60 

12.86 

2.18 

2.19 

"  Sanders  County  reported  production  in  1906.  but  not  in  1907 ;  its  Items  are  omitted 
from  this  table,  but  its  tonnage  for  1906  is  included  in  the  total. 

It  may  be  seen  from  the  table  following  that  while  the  lead  ores 
are  richest  in  gold  and  silver  their  tonnage  is  lowest,  and  that  the 
reverse  is  true  of  the  copper  ores.  This  table  shows  further  that 
siliceous  ores  were  reported  from  all  counties  except  Missoula. 

Suhdivision  of  tonnage  of  ore  sold  or  treated  in  Montana  in  1907,  by  counties, 

in  short  tons. 


County. 

Siliceous 
ores. 

Copper  ores. 

Lead  ores. 

Mixed, 
chiefly  cop- 
per-lead- 
slnc  ores. 

Total. 

Beaverhead 

880 

418 

2,123 

50,050 

7,637 

162,587 

15,742 

37.427 

89,460 

7, 126 

1,512 

552 
13.688 

181 
1,155 
1,774 

1.618 

162.717 
16.6G8 
41.829 
96.277 
11.818 
1.814 
609 

Broadwator 

Cascade 

Chouteau  and  Flathead 

Deerlodge 

26 

180 

509 

2,777 

6,775 

156 

200 

15 

853 

812 

Fergus 

Granite 

401 

1,625 

28 

8 

102 

694 

Jefferson 

IjOwIs  and  Clark 

14 
4,529 

MadlHon 

Meagher,  Park,  and  Raval  11 

MisRonla 

Powell 

3.098 
8,180 

8,961 
8.786.346 

Silverbow 

8,702,602 

23,752 

Total 

Decrease 

Average  value  jwr  ton  in  pold  and 
silver 

3«6,240 
W,603 

88.24 

3,719.600 
1,244,156 

$1.43 

14.361 
6,373 

824.40 

28,295 
4,843 

96.69 

4.148.496 
1.849,476 

$2.19 

A  division  of  the  total  tonnage  of  the  State  into  ore  to  gold  and 
silver  mills,  oro  to  concentrators  (with  concentrates  produced),  crude 
ore  direct  to  smelters,  and  old  tailings  treated,  together  with  the  value 


GOLD,   SILVER,    COPPER,    ETC.,   IN    WESTERN    STATKS. 


319i 


of  gold  and  the  fine  ounces  of  silver  from  each  class  of  ore,  is  shown 
in  the  table  following: 

Tonnage  of  milling  and  smelting  ore  and  concentrates,  with  vaJue  of  gold  and 
quantity  of  silver  contained  in  bullion,  produced  in  Montana  in  1907,  hy 
counties. 


County. 


Ore  to  gold  and  silver  mills. 


Qnantity. 


Short  tons. 
91 
120 


Beaverhead 

Broadwater 

Cascade 

Ghoutean  and  Flathead 50, 060 

Deerlodge ;        4,642 

Fcrgna 160,586 

Gimnlte |  125 

Jeffemn 7 

LewlsandClark 45,519 

Madison I        8,321 

Mctffher,  Park,and  Raralli. 

MiMOula ' 

Powell 850 

Silverbow ! 


Gold  in 
bullion. 


599 
1,180 


267,675 

89.032 

640,280 

2,907 

82 

847,312 

36,491 


86,176 


Total 264,811  1,871,184 

Per  ton ' 5.18 


Silver  in 
bullion. 


Fine 
ounceB. 

10 


Ore  to 
concen- 
trating 
mills. 


Short  tans. 


9,342 


16,835 
695 
2,719 
43 
834 
6,978 
946 


400 


29,037 
.11 


2,000 
1,028 
13,000 
8,597 
5,360 


1,450 
8,8^,639 


3,376,416 


('oncentrates  produced. 


Quantity.  |    Gold, 


Sht)rt  tont(.\ 
9771! 


2 

114 

1.114 

860 

637 


$4,675 
1,210 
11.124 
24,861 
37,601 


160 
1,229,438 


4,882 
423, 164 


1,233,802  I    507,517 
.41 


Silver. 


Fivf 
ounces. 


.35 

20,475 

130,688 

3,484 

14.341 


8,290 
5,  .531, 558 


13,871 
4.62 


Crude  ore  to  Bmelter. 

Old  tailin 
Quantity. 

grs  treated. 

Coanty. 

Qnantity. 

Gold. 

Silver. 

Value  in  gold 
and  .sliver. 

BeaTfrhead ...........  ..... 

Short  tons. 

1,522 

5,744 

8,519 

50 

l,aJ9 

130 

15.499 

28,821 

7,195 

3,137 

814 

609 

1.151 

327.526 

S785 

66,969 

11,906 

1.605 

20,693 

76 

54.248 

806,827 

86.8a5 

111.046 

172 

857 

37,658 

264,871 

Fine  ounces. 
59,699 
10,877 
191,299 

Short  tons. 

Broadwater 

55 
378 

$605 

Ctacade 

3,844 

Deerlodge 

349 

675 

435,440 

644. 114 

105,928 

56,101 

6,247 

6,027 

16,505 

1,911,146 

1,671 

1 

10, 762 

881 

Granite 

Jeffenon 

Lewis  and  Clark 

83,966 

89,655 

Madison 

Meagher,  Park,  and  Ravalli. 
Mianula  

n>well 

aiTerbow 

45,182 

57,956 

Toul 

Pcrton  

896.566 

963.518 
2.43 

3,444,447 
8.69 

81,253 

ir»3,7H3 
2.01 

1 

REVIEW   BY   INDIVIDUAL   COUNTIES. 

BEAVERHEAD  COUNTY. 

Production  of  metals  and  their  ores  in  lieavrrhrad  County,  Mont.,  in  J 906 

and   1901. 


Metal. 


Gold fine  ounces.. 

Silver do.... 

Cofiper pounds.. 

do.... 


Total  Talne 

Oreoatpac short  tons., 


ssr.: 


1906. 


Quantity. 


107.39 

5K..561 

246.841 

243,022 


Value. 


S2,220 
39,2:W 
47,  WO 
13,852 


1907. 


Quantity. 


258. 95 
07,  IfH) 
129, 195 
88.239 


102.918 
"67.18 


Value. 


85. 3.'>3 

41,521 

2r)..H39 

4,677 


Incrense  {-^ )  or 
decreaw  (  -  ) . 


Quantity.      Value. 


+  l.'>1.50 

+  8,8'.».^ 

-  117.046 

-  151.783 


+  S3, 133 

\-     5,285 

-  21.801 

9.175 


1,613 


80,390 
"47.05 


83 


-  22.558 

-  «  20. 13 


•Value  per  ton,  placer  product  excluded. 
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Beaverhead  County  includes  some  of  the  districts  which  have  re- 
cently enjoyed  a  revival  of  industry  in  ^Id  and  silver  mining.  The 
French  Brothers  have  reported  a  new  mine,  the  Summer  Day,  in  the 
Argenta  district;  the  old  Kent  mine  in  the  Blue  Wing  dismct  has 
taken  on  a  new  lease  of  life ;  the  Indian  Queen  mine,  of  the  Utopia 
district,  still  continues  operations  under  bond.  The  Silver  Fissure 
mine,  one  of  the  oldest  properties  in  the  county,  has  been  equipped 
with  a  new  smelting  plant  of  4  blast  furnaces,  which  will  be  able  to 
handle  its  own  and  some  custom  ores.  The  ore  from  this  mine  is  ex- 
tracted by  tunnels.  The  New  Departure  mine  still  remains  one  of  the 
heaviest  shippers  of  the  county.  In  this  county  is  the  site  of  the  first 
dredges  of  Montana,  but  placer  mining  is  now  confined  to  a  few 
gulches  worked  mainly  by  sluicing.  These  workings  in  1906  showed 
a  production  of  only  $176 ;  in  1907  they  yielded  gold  and  silver  valued 
at  $4,483. 

BROADWATER   COUNTY. 

Production  of  metals  and  their  ores  in  Broadwater  County,  Mont.,  in  1906 

and  1901, 


Metal. 

1906. 

1907. 

Incieaae  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Ctold fine  ouncefl. . 

Silver do 

Copper pounds. . 

Lead do.... 

7,581.48 

47,853 

7,096 

359,889 

•156,728 

82,061 

1,870 

20,514 

8,611.68 

11,192 

660,152 

148,570 

7,887 

182,080 

7,609 

-8,968.80 

-  86,661 
+  668,066 

-  216,819 

-•82,068 

-  24.674 
+  180.680 

-  12,906 

ToUil  value 

210,668 
al3.66 

221.686 
al4.18 

+  11,018 
+     aO.47 

Ore  output short  tons. . 

15, 119 

15,261 

+         142 

"  Value  per  ton,  placer  product  excluded. 

A  noticeable  feature  in  the  mineral  production  of  Broadwater 
County  is  the  increase  in  copper  from  7,096  pounds  in  1906  to  660,152 
pounds  in  1907.  This  was  due  to  the  energetic  working  of  two  or 
three  mines  not  hitherto  well  managed.  The  total  tonnage  of  ores 
was  increased  a  little,  the  value  per  ton  being  also  enhanced.  Con- 
siderable development  work  was  sf)ont  on  the  Argo,  Park  New  Era, 
Uffle,  Blacker,  and  Broadwater  mines.  AMiile  the  number  of  operat- 
ing deep  mines  remained  the  same,  their  total  value  increased  $11,017, 
or  nearly  5  per  cent. 

This  county  is  developing  its  placer  resources  very  rapidly,  the 
number  of  placer  producers  having  more  than  doublea  during  1907. 
A  dredge  is  projected  for  Confederate  Gulch,  formerly  a  famous 
sluicing  placer  ground,  near  Diamond  City;  still  another  dredce 
owned  oy  the  same  company  will  be  put  on  the  bench  gravel  of  the 
Missouri  Kiver,  just  below  Toston. 

Beaoer  Creek  district, — ^This  district  ranked  third  in  tonnage  from 
Broadwater  County  in  1907,  its  857  tons  carrying  values  chiefly  in 
gold,  with  paying  quantities  in  silver  and  lead.  The  Custer  mine 
shipped  largely  to  the  East  Helena  smelters. 

Hellgate  district. — Three-fifths  of  the  tonnage  of  the  county  in 
1907  came  from  Hellgate  district.    The  Argo  mine  was  the  heaviest 
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shipper,  sending  both  crude  ore  and  concentrates  to  the  East  Helena 
ana  the  Washoe  smelters.  This  is  one  of  the  few  copper  mines  of  the 
eastern  mining  region  of  Montana. 

Park  district. — ^The  Park  district  is  the  second  in  importance  of  the 
county,  and  produces  the  same  metals — gold,  silver,  copper,  and  lead. 
The  values  in  the  Park  district,  however,  come  principally  from  gold, 
and  average  one-third  hicher  per  ton  than  those  of  the  ilellgate  dis- 
trict. The  tonnage  is  only  one-half  of  that  of  the  Hellgate  district. 
The  Blacker  mine  was  under  lease  to  the  East  Helena  smelters  during 
1907,  as  was  also  the  Keating,  of  the  Cedar  Plains  district.  Other 
mines  of  important  production  for  the  jear  include  the  Park  Xew 
Era  and  the  John  L.  The  number  of  mmes  reporting  in  the  district 
has  increased  from  3  in  1906  to  10  in  1907. 


CASCADE  COUNTY. 
Production  of  metals  and  their  ores  in  Cascade  County,  Mont,,  in  J 906  and  1907. 


Metal. 


1906. 


Quantity.      Value, 


1907. 


Quantity.     Value. 


Increa.'tc  (+)  or 
decrease  (— ). 


Quantity.      Value. 


Gold fine  ounces. 

BIWer do... 

Copper pounds. 


Total  value 

Ore  output short  tons. 


ssr.'.: 


824.46 

294.556 

860 

569,046 


S6.707 

197,352 

70 

32,436 


675.95 
197,124 


$11,906 
130, 102 


355,720 


18,853 


+  251.49 

-  97,432 

360 

-213,326 


+»5, 199 

-67,250 

70 

-13,583 


8.393 


236,565 

028.19    : 


8,897 


160.861 
041.28 


!     -75.704 

-    4,496  I     +013.09 


"  Value  per  ton. 

The  mining  industrv  of  Cascade  County  is  now  limited  to  the  val- 
ley of  Belt  Creek,  in  the  Little  Belt  Mountains,  and  centers  about  the 
town  of  Neihart.  The  yield  from  this  region  is  chiefly  in  silver  and 
lead,  but  on  Snow  Creek,  over  the  range  to  the  east,  gold  is  present  in 
recoverable  quantities.  Development  has  been  carried  on  recently  in 
the. old  Johannesburg  camp,  5  miles  below  Neihart,  where  also  gold 
values  are  more  prominent. 

Montana  district. — The  region  about  Neihart  produced  a  low  ton- 
nage during  1907,  partly  because  of  the  low  price  of  silver,  and  also 
on  account  of  destructive  washouts  on  the  Neihart  branch  of  the 
Great  Northern  Railway.  The  latter  circumstance  cut  off  shipping 
facilities  for  a  great  part  of  the  summer  season.  The  decrease  ot 
more  than  one-half  the  tonnage  from  the  record  of  1906  was  accom- 
panied by  an  increase  of  nearly  one-half  in  value  per  ton.  More  ^old 
was  produced  in  1907  than  in  1906  in  this  district,  but  the  quantities 
of  silver  and  lead  decreased  in  their  respective  units  of  weight  about 
equally. 

The  Florence  mine,  the  Gait  mine,  and  the  Broadwater  mines  were 
worked  in  1907  by  lease.  The  Broken  Hill  mine  is  worked  through 
the  shaft  of  the  Broadwater  group.  The  mines  of  the  district  gen- 
erally are  worked  by  adit  tunnels.  Development  to  the  extent  of 
from  100  feet  to  200  feet  was  carried  on  in  the  Silver  Belt,  Big  Seven, 
Ripple,  Lizzie,  and  others.  Most  of  the  ores  go  to  East  Helena,  but 
some  producers  ship  to  the  United  States  smelters  at  Salt  Lake,  Utah. 


64949— M  B  1907,  FT  1- 
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CHOUTEAU  COUNTY. 


Little  Rockies  district. — ^The  one  mining  region  of  Chouteau  County 
yields  only  gold  and  silver.  It  is  known  as  the  Little  Rockies  dis- 
trict, and  lies  near  Zortman,  some  55  miles  south  of  the  nearest  sta- 
tion, Malta,  on  the  Great  Northern  Railway.  Since  the  ores  yield 
only  gold  and  silver,  however,  and  are  amenable  to  the  cvanide  treat- 
ment, they  are  profitably  mined  and  treated  even  in  this  isolated  loca- 
tion. The  ore  bodies  are  (1)  zones  of  fractured  porphyry  replaced 
and  cemented  by  quartz  and  pyrite,  and  (2)  rej)lacement  deposits 
in  limestone  near  intruding  porphyry.®  Operations  are  conducted 
altogether  by  tunneling.  The  Alabama  mine  and  the  Fergus  mine 
have  1,100  Jeet  and  1,200  feet  of  development,  respectively,  while 
the  Alder  Gulch  and  the  Ruby  Gulch  each  hi^ve  900  feet.  The 
Alder  Gulch  was  closed  during  the  year  1907,  but  began  producing 
again  early  in  1908.  In  the  meantime  its  100-ton  cyanide  mill  has 
been  strengthened  and  improved.  The  ore  is  extractea  partly  by  open 
outs  and  partly  by  tunnels,  going  part  way  by  train  and  part  way  by 
team  to  the  mill.  This  mine  and  the  Ruby  Gulch,  which  has  been  in 
constant  operation,  are  the  principal  producers  of  the  district.  The 
cyanide  mill  on  the  latter  property  has  been  enlarged  to  accommodate 
the  increasing  output  of  ore.  Still  further  arrangements  are  being 
made  to  work  by  open  cuts  certain  high-grade  surface  deposits  said 
to  have  been  discovered  on  the  claims  of  the  company.  The  values 
in  the  district  average  from  $5  to  $7  per  ton  for  all  mines,  with  three- 
fourths  of  the  total  returns  coming  irom  the  gold. 

DEERLODGE  COUNTY. 

The  number  of  producing  deep  mines  in  this  county  increased 
from  3  in  190G  to  9  in  1907,  and  during  the  same  time  the  ore  treated 
increased  9,004  tons,  or  GO  per  cent.  The  average  value  per  ton 
shows  a  marked  increase  for  1907,  but  suffices  to  bring  the  total  value 
of  all  metals  to  only  05  per  cent  of  their  aggregate  for  1906.     The 

Elacer  production  of  the  county  was  nearly  doubled,  while  the  num- 
Br  of  workings  increased  from  1  in  1906  to  5  in  1907.  Further 
increase  is  prooable  for  1908,  since  a  dredge  is  being  installed  on 
Cottonwood  Creek.  % 

Georgetown  district, — This  region,  lyinging  to  the  west  of  Ana- 
conda, is  the  most  important  of  the  county.  Besides  the  Cable,  Gold 
Coin,  and  Southern  Cross  mines  of  former  years,  the  Orphan  Boy 
and  the  White  Syndicate  mines  were  operated  in  1907.  The  former 
has  3  vertical  shafts  of  about  100  feet  each,  with  about  200  feet  of 
levels,  and  is  equipped  with  a  30-ton  steam  stamp  mill  with  plate 
amalgamation  and  cyanide  tanks.  The  Cable  and  the  Gold  Coin 
mines  have  eqiiipinonts  of  capacities  equal  to  that  of  the  Orphan  Boy, 
while  at  the  Southern  Cross  a  100-ton  cyanide  plant  with  the  Moore 
slime  process  has  been  installed  during  the  year  1907.  Some  of  the 
ore  from  the  Cable  mine  averages  about  4  j>er  cent  copper,  which  is 
recovered  at  the  Washoe  smelters.  This  mine  has  more  than  7,000 
feet  of  workings.  The  copper  discoveries  in  it  are  of  comparatively 
recent  occurrence. 


•  EmmonR.  W.  H.,  gold  deponits  In  the  Little  Rocky  Mountains,  Montana ;  BalL  U.  & 
Geol.  Survey;  No.  340,  1908,  pp.  70-1)0. 
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Heher  district, — ^The  Olive  May  and  the  Spain  quartz  mines  were 
light  shippers  from  the  Heber  district.  This  region  and  the  Gold 
Creek  district  yielded  fair  returns  from  placers. 

FERGUS  COUNTY. 
Production  of  metals  and  their  ores  in  Fergus  County,  Mont,,  in  1906  and  1907. 


I 


Metal. 


1906. 


Quantity. 


Gold, fine  otincefl. .  49,577.89 

Silver do....  2,997 

Copper poundfl...  8,318 

Lead do....  100.914 

Total  value 

Ore  output short  tons. 


228,434 


Value. 


S1,024.8G6 

2,008 

641 

5,762 


1907. 


Quantity. 


31,816.48 
8,630 
1,219 
52,519 


1,038,267 
a  4. 52 


162,717 


Value. 


S647,369 
2,396 
244 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


-18,2«>1.41 
+  633 

-       2,099 


2,783     -      48,395 


652,792 
a4.00  I 


65,717 


Value. 


-$377,497 
+         388 

-  397 

-  2,969 


-  380.475 

-  00.52 


«  Value  per  ton. 

The  returns  for  1907  show  a  decrease  of  $380,475  in  the  total  out- 
put of  metals  from  Fergus  County.  This  represents  a  decrease  of 
nearly  37  per  cent  from  the  yield  of  1906.  More  than  99  per  cent 
of  the  values  are  won  from  siliceous  ores  and  occur  in  gold  and 
silver.  Two  of  the  6  producers  reported  small  shipments  of  lead 
ore  carrying  some  copper.  The  ores  occur  generally  in  the  lacco- 
lithic  contacts  of  the  Judith  and  the  North  Moccasin  mountains,  and 
may  be  mined  largely  by  open  cuts.  Besides  the  reduction  in  total 
value  there  were  also  reductions  in  tonnage  and  in  average  value 
per  ton. 

North  Moccasin  district, — ^An  important  affiliation  was  perfected 
in  the  North  Moccasin  district  in  1907  between  the  owners  of  the 
North  Moccasin  and  the  Kendall  mines.  The  electric  plant  and  the 
600-ton  cyanide  mill  of  the  Kendall  Company  will  be  used  to  tram  and 
treat  the  ores  of  the  North  Moccasin  ffroup.  One  of  the  companies 
has  large  lx)dies  of  low-grade  ore,  while  the  other  has  in  sight  a 
limited  quantity  of  high  grade.  Tlie  two  ores  will  be  mixed  for 
treatment,  thus  prolonging  the  life  of  both  mines.  A  still  further 
consolidation  is  to  be  effected  between  these  two  companies.  In  this 
district,  also,  the  Barnes-King  mine  has  undergone  a  change  in  own- 
ership and  administration  in  1907,  which  constituted  one  of  the  most 
regrettable  occurrences  in  the  history  of  mining  of  Montana.  Tlie 
Bames-Kinff  Development  Company  was  formed  and  successfully 
floated,  with  heavy  capitalization,  upon  the  assertion  that  large  ore 
reserves  were  available  in  the  mine.  When  work  was  begun,  it  was 
found  that  but  a  small  quantity  of  ore  was  in  sight.  It  is  still  more 
regrettable  that  the  persons  responsible  for  such  misrepresentation 
have  not  been  found  and  properly  punished.  The  Kendall  and  the 
Barnes-King  mines  have  been  easily  the  heaviest  producers  of  Fergus 
County  for  the  year  1907. 

Warm  Springs  district. — This  district  covers  a  part  of  the  Judith 
Mountains,  near  Lewistown.  The  Gold  Reef  mines  wore  leased  dur- 
ing 1907.  The  ore  from  the  open  cuts  was  taken  through  the  320-ton 
Sranide  plant.  Other  producers  for  the  year  were  the  Lil^erty,  the 
uby  Gulch,  and  the  War  Eagle,  all  of  which  shipped  to  East 
Helena. 
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FLATHEAD   COUNTY, 

Lihhy  district.— Ot  the  $6,963  produced  in  Flathead  County,  $6,858 
were  from  placer  workings.  Among  the  deep^  mines  the  Snowshoe 
is  still  inactive,  but  the  Shaughnessy  Hill  snipped  ore  to  Everett, 
Wash.  The  total  production  showed  an  increase  of  $255.  The  Cabi- 
net district  in  this  county  shows  no  active  mines. 

GRANITE  COUNTY. 
Production  of  metals  and  their  ores  in  Granite  County^  Mont,  in  1906  and  1907. 


Metal. 

1906. 

1907. 

Increase  (+)  or 

Quantity. 

Value. 

Quantity. 

Value. 

Quanttty. 

Value. 

Gold flne  ounces.. 

Silver do 

Copper pounds.. 

6,444.06 

819,700 

68,626 

294,517 

8183,211 

214,199 

12,280 

16,786 

8,335.61 

456,096 

44,811 

71,287 

888,951 

801,028 

8,862 

8,778 

-8,106.65 
+  136,398 

-228,280 

-864.260 
+  86,824 

-  8.418 

-  18,010 

Total  value • 

876,476 
a25.12 

882,612 
a22.88 

t  %'^ 

Ore  output short  tons. . 

14,959 

16,652 

+      1,698 

<*  Value  per  ton,  placer  product  excluded. 

Reports  from  the  deep  mines  of  Granite  County  show  an  increase 
from  14,959  tons  in  1906  to  16,652  tons  in  1907,  and  a  corresponding 
increase  in  total  values  from  $376,476  to  $382,612.  Although  this 
margin  of  increase  is  less  than  2  per  cent,  it  is  noteworthy  in  that  it 
occurs  altogether  in  silver.  In  the  production  of  this  metal  Granite 
ranks  third  in  the  State ;  Silver  bow  and  Jefferson  counties  stand  first 
and  second,  respectively.  The  decrease  in  average  value  per  ton  of  all 
ores  is  probably  the  result  of  the  enlarged  tonnage.  Renewed  activity 
in  the  placer  fields  raised  their  total  annual  returns  from  $642  to 
$10,676. 

First  Chance  district. — ^The  output  of  ores  and  recoveries  of  values 
from  this  gold-silver  area  compare  very  unfavorably  with  those  of 
former  years.  From  3,250  tons,  having  a  value  of  $108,255,  in  1906  the 
output  fell  to  671  tons,  having  a  value  of  $20,474,  in  1907.  The  oper- 
ating mines  include  the  Cascade,  the  First  Chance  group,  and  the 
Shamrock.  In  the  Cascade  mine  and  the  First  Chance  group,  re- 
spectivelv,  800  feet  and  800  feet  of  development  work  was  accom- 
plished in  1907.  The  ores  from  the  latter  are  worked  in  a  10-ton 
stamp  mill,  with  plate  amalgamation  and  concentration. 

Flint  Creek  district, — The  twelve  producing  mines  of  the  Flint 
Creek  district  at  Philipsburg  have  made  a  very  favorable  showing 
in  all  metals  except  lead.  The  production  of  7,849  tons  of  ore  in 
1906  was  nearly  doubled  in  1907,  and  the  total  value  of  $237,669  re- 
covered in  the  former  period  rose  nearly  44  per  cent  in  the  latter.  A 
marked  rise  in  silver  output  occurred  in  this  district — the  district 
total  was  306,896  fine  ounces  in  1906  and  became  448,850  fine  ounces 
in  1907.  The  gold  and  copper  outputs  were  augmented  to  a  less  ex- 
tent. The  Good  Hope,  Granite  Bimetallic,  Trout,  Jefferson,  and 
Hobo  mines  were  steady  shippers  to  the  lead  smelters  at  East  Helena. 
The  Hope  mine  shaft  was  sunk  250  feet  during  the  year  1907,  and  the 
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Jefferson  tunnel  len^hened  150  feet.  At  the  Trout  mine  a  10-ton 
1,000- foot  gasoline  Hoist  was  installed,  though  comparatively  little 
dead  work  was  done.    The  Hobo  group  has  some  2,000  feet  of  tunnels. 

Production  of  metals  and  their  ores  in  the  Flint  Creek  district,  Granite  County, 

Mont.,  in  1906  and  liWl. 


Metal. 


1906. 


QiuuiUty.     Value. 


1907. 


Quantity.      Value, 


IncreaRe  (+)  or  de- 
crease (— ). 


Quantity.      Value, 


Gold flneounoea. 

Silver do... 

Copper pound. 


Total  value 

Ore  output short  tons. 


1,011.51 

806,896 

7,197 

171,072 


120.910 

205,619 

1,389 

9,761 


1.713.88 
448,850 
88.811 
43,247 


985,428 

296,241 

7,662 

2,292 


+  702.29 
+141,954 
+  81,114 
-127,826 


+SI4.518 
+  90,622 
+  6,273 
-    7,459 


7,849 


287,669 
a80.26 


16,665  j 


841,623 
a  21.81 


+    7,816 


+103,954 
-    a8.44 


•  Value  per  ton. 

Gold  Creek  district. — Considerable  placer  mining  in  a  small  way 
was  done  along  Grold  Creek.  No  producing  deep  mines  reported 
from  that  region.  An  electric  power  plant  was  projected  for  the 
Tussel  and  the  Gold  Creek  placer  mines  jointly. 

South  Boulder  district. — ^The  Brooklyn,  Gold  Reef,  Nonpareil,  and 
Royal  Gold  reported  from  the  South  Boulder  district,  near  Princeton. 
Much  of  the  Gold  Reef  ore  is  free  milling  and  is  treated  on  the  prop- 
erty in  either  a  35-ton  free  milling  plant  or  a  10-ton  cyanide  mill. 
The  Nonpareil  is  worked  through  a  300-foot  shaft. 


JEFFERSON    COUNTY. 
Production  of  metals  and  their  ores  in  Jefferson  County,  Mont,,  in  IdOGand  1907. 


Metal. 


Gold fine  ounces.. 

BUver do... 

Copper pounds, 


TMaI  value 

OraoDtpiit short  tons. 


1906. 


Quantity.      Value, 


8,712.61 
268,807 
266,428 
811,616 


9180,104 
180, 101 
49.298 
46,262 


20,681 


465,765 
0  21.89 


1907. 


Quantity.      Value, 


15.525.09 
775, 159 
288,822 

1,414,962 


41,829 


$320,932 

611,605 

47, 764 

74,992 


955,293 
a  22. 77 


IncreA»e(+)  or  de- 
crease (— ). 


Quantity.        Value. 


+6,812.68 
+  506,852 
-  16.ri06 
+  603,836 


+8140,828 
+  331,504 
-  1,5W 
+    28,730 


+    21,198 


+  499,528 
+     a0.t« 


•Value  per  ton,  placer  product  excluded. 

Jefferson  County  ranks  first  in  per  cent  of  gain  in  value  of  metals 
produced  in  1907.  While  the  yield  came  from  fewer  mines  by  one- 
third  than  in  1906,  and  was  detracted  from  by  a  loss  in  copper  values, 
it  was  suflSciently  CTeat  to  raise  the  county  from  fourth  to  second  in 
rank  of  total  value  of  production.  The  41,820  tons,  valued  at 
$955^93,  represent  a  gain  of  nearly  103  per  cent  in  tonnage  and  iK^arly 
110  per  cent  in  value  of  metals.  Here  may  be  noticed  an  increase  in 
tonnage,  accompanied  by  an  increase  in  value  por  ton.  In  value  of 
placer  production,  the  county  total  of  $4,089  for  1906  fell  to  $2,9G0 
for  1907. 
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Boulder  district. — The  Baltimore  mine  at  the  town  of  Boulder  is 
worked  by  a  vertical  shaft  140  feet  deep  and  about  2,000  feet  of  levels. 
Its  ore  carries  copper  in  fair  quantity  as  well  as  gold,  silver,  and  lead. 

Cataract  district. — In  the  vicinity  of  Basin,  the  Colimibia,  Apollo, 
and  New  Buckey  mines  were  among  those  which  treated  no  ore 
during  1907.  The  highest  tonnage  came  from  the  Comet,  owned  by 
the  Montana  Consolidated  Copper  Company;  the  Ruby,  by  P.  F. 
Dowling,  and  the  Hattie  Ferguson,  by  the  Penni^lvania  and  Montana 
Mining  Company.  The  yield  from  the  Ruby  mine  was  chiefly  gold ; 
with  one  exception  the  other  mines  exceed  in  silver.  In  this  district 
the  Comet  and  Grey  Eagle  mines  have  recently  been  purchased  by 
the  Montana  Consolidated  Copper  Company.  The  Ruby  was  also 
bought  by  lease  and  bond  during  1907  by  P.  F.  Dowling.  It  has  a 
10-stamp  mill  with  amalgamation  and  concentration.  Nearly  all  the 
veins  in  the  district  are  tapped  by  adit  tunnels ;  the  Comet  ^aft,  an 
800-foot  vertical,  and  the  Hattie  Ferguson,  a  100-foot  vertical,  are 
notable  exceptions.  Many  of  the  mines  contain  much  zinc,  and  it  is 
reported  that  the  old  plant  of  the  Basin  Reduction  Company  will  be 
refitted  for  experimental  runs  for  the  recovery  of  that  metal. 
Among  the  mines  at  which  development  work  was  pushed  were  the 
Eva  May,  where  the  vertical  shaft  was  sunk  600  feet,  thus  doubling 
its  depth ;  and  the  Comet,  where  the  shaft  was  deepened  600  feet. 

Production  of  metals  and  their  ores  in  the  Cataract  district,  Jefferson  County, 

Mont,,  in  1906  and  1901. 


Metal. 


1906. 


Quantity.      Value. 


1907. 


Quantity.      Value. 


Inciease  (+)  or  de- 


Quantity.      Value. 


Gold fine  ounces. . 

Silver do. . . . 

Copper pounds. . 

Lead do — 


Total  value 

Ore  output short  tons. 


2, 152. 18 
107,697 
H5,721 
831,497 


$44,489 
72, 167 
6,893 
18,895 


5,090.26 

98.814 

10,457 

392,702 


$105,225 
65,217 
2,091 
20,813 


+2,988.18 

-  8,883 

-  25,264 
+    61,305 


+•80,736 

-  6.940 

-  4,802 
+     1,918 


5, 502  i 


142,434 
a26.89 


3,312 


193,346 
a58.38 


-      2,190 


+  60,912 
+  032.49 


o  Value  per  ton. 

Colorado  district, — In  the  returns  from  the  Colorado  district,  at 
Wicks,  a  slight  im})rovement  for  the  year  is  noticeable  in  the  yield  of 
silver  and  copper;  the  gold  and  lead  returns,  however,  have  dimin- 
ished to  the  extent  of  lowering  the  total  values  $2,006  below  those  of 
1906.  The  ores  mined  were  477  tons  less  than  in  1906,  but  they  in- 
creased in  average  value  per  ton  from  $25.15  to  $30.37.  The  Bertha 
mine  shipped  a  silver-copper  ore  during  1907,  and  machinery  was 
being  installed  at  the  mine  in  the  latter  part  of  that  period.  The 
Alta  mine  is  an  intermittent  producer.  The  reduction  plant  on  the 
property  is  little  used.  The  Blue  Bird  mine  shipped  regularly  to 
East  Helena  and  Washoe.  None  of  these  producers  are  worked  by 
shafts.  The  Atlas  shaft  was  sunk  150  feet  deeper,  the  Bertha  tun- 
nel lengthened  600  feet,  and  the  Blue  Bird  tunnel  200  feet  during 
1907. 
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Production  of  metals  and  their  ores  in  the  Colorado  district^  Jefferson  County, 

Mont,  in  1006  and  1907, 


Metal. 

1906. 

1907. 

Increase  (+)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold flne  ounces.. 

Silver do 

Copper ptiundd.. 

303.86 
23,066 
168,374 
104,572 

$6,281 
15.453 
32,496 
5,962 

196.96 
25,029 
167,496 
77,688 

94,061 

16,519 

33,499 

4,117 

-107.90 
+  1,963 
-      878 
-26,884 

-$2,230 
+  1,066 
+  1.003 
-  1,846 

Total  value 

60,192 
a  25. 15 

58,196 
a  30. 37 

-  2.006 
+  a5.22 

Ore  output 8hort  tons. . 

2,393 

1,916 

-      477 

"  Value  per  ton. 

Elkhom  district. — It  is  in  the  Elkhorii  camp  that  the  decided  rise  in 
values  for  Jefferson  County  occur.  The  total  number  of  ounces  of 
silver  for  1907  was  529,362,  as  against  39,788  in  1900,  and  the  quan- 
tity of  lead  recovered  in  1907  was  623,346  pounds,  as  against  68,313 
pounds  for  1906.  The  gold  values  dropped  noticeably,  and  no  cop- 
per was  rjeported.  At  the  Golden  Curry  mine  a  100-ton  cyanide 
plant  was  in  course  of  construction  in  1907.  The  ore  shows  by  assays 
an  excess  of  iron  and  yields  gold,  and  it  has  been  shipped  to  the  East 
Helena  smelters.  The  Rose  Gold  Mining  and  Milling  Company  also 
shipped  gold-silver  ore  to  these  smelter's.  The  Elkhorn  mine,  of  the 
Elkhorn  Silver  Mining  Company,  was  completely  unwatered  during 
1907.  The  gold-silver  ore  irom  this  mine  goes  through  a  110-ton 
concentrator,  and  thence  with  the  crude  lead-silver  ore  to  the  lead 
smelters  at  East  Helena.  Other  producing  mines  were  the  Center 
Reef,  Golden  Moss,  Peacock,  and  Keene.  In  the  way  of  develop- 
ment the  Elkhorn  added  400  feet  of  levels,  and  the  Golden  Curry  270 
feet  of  tunnels  in  1907. 


Production  of  metals  and  their  ores  in  the  Elkhorn  distrirt,  Jefferson  County, 

Mont.,  in  1906  and  imi. 


Metal. 

1906. 

1907. 

Increase  (  +  )  or  de- 
crea.se  (— ). 

Quantity. 
3,950.22 

Value. 

ft81.6.'i7 

Quantity. 

3,433.13 
629,3()2 

Value. 

Quantity. 

Value, 
-ftl  0.688 

Gold fine  ounces.. 

$70,969 
349,379 

-  517.09 

aiver do 

£2r:::::::::::::::::::;!X'!:: 

39,78»  ,      •^;659 
27,158  i        5.242 

+489,574  1  +322;  720 
—  27,158  1  —    5.242 

68.313 

3.895 

623,:J1(;  1      33,037 

+655.033 

+  29.142 

Total  value 

117.453 
a  13. 10 

453.385 
0  15.34 

-»-335,932 

Ore  output short  tons.. 

8,964 

29,553 

+  20,589 

+    a2.24 

«  Vnl 

ue  per  to 

n. 

Lump  Gulch  district, — Both  the  Little  Nell  and  tlie  Liverpool 
mines  dipped  silver-lead  ores  from  Chincey,  in  this  district,  iu  1907. 
TTie  Little  rf ell  property  is  developed  by  a  rlOO-foot  vertical  shaft,  400 
feet  having  been  sunk  during  tlie  year  just  iiientioiied.  The  Liver- 
pool is  well  developed,  but  not  worked  steadily. 

^Yarm  Spring  district, — The  Bell,  Carbonate  Chief,  and  Mocking 
Bird  mines  operated  extensively  hi  the  AA^'arm  Spring  district,  near 
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Clancey.  The  41,829  tons  of  ore  mined  produced  a  gross  value  of 
$952,327,  mainly  in  gold  and  silver,  though  copper  and  lead  were 
recovered.  In  1906  the  yield  was  1,237  tons,  with  a  metallic  value  of 
$47,756.  It  will  be  observed  that  the  value  for  1907  was  increased 
nearly  twentyfold.  In  the  Bell  mine  the  tunnel  was  extended  360 
feet;  in  the  Carbonate  Chief  the  tunnel  was  driven  200  feet;  and  in 
the  Mocking  Bird,  a  new  producer,  the  vertical  shaft  was  sunk  250 
feet. 

I^WIS  AND  CLARK  COUNTY. 


Production  of  metaU  and  their  ores  in  Lewis  and  Clark  County,  Mont,,  in  1906 

and  1907, 


1906. 

190? 

. 

IncreMe(4-)orde- 
creaae(-). 

Metal. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

PLACERS. 

Gold flneouncea.. 

Silver do.... 

629.92 
86 

$10,954 
58 

1,287.72 
438 

125,666 
*288 

+  707.80 

+     m 

+114,682 
+        281 

DKEP  MINES. 

Gold fine  ounces. . 

Sil  ver do — 

Copper pounds. . 

Lead do — 

25,327.03 
102,603 
47,637 
622.248 

623.566 

68,744 

9,173 

29.768 

24,986.80 

165,038 

27.867 

1,000,337 

516.628 

106.925 

5.478 

68,016 

-840.28 
+  «2,486 
-20,170 
+478.069 

-  7.088 
+  40.181 

-  8.700 
+  28.260 

Total  value 

642.253 
a  6. 65 

709,814 
0  7.18 

+  07.561 
+     «0.6S 

Ore  output Hhort  tons. . 

96,437 

96,277 

-    1,180 

"  Valuo  per  ton,  placer  product  excluded. 

The  number  of  operating  deep  mines  of  Lewis  and  Clark  County 
was  fewer  in  11)0()  than  in  1907.  While  the  yield  in  ore  dropped 
from  1)().437  tons  in  1900  to  95,277  tons  in  1907,  the  average  value 
increased  to  such  an  extent  that  the  total  value  of  metals  produced 
rose  from  $6-42,253  to  $709,814.  This  was  to  be  principally  credited  to 
silver-lead  ores.  The  placer  production  of  $25,875  in  1907  compares 
favorably  with  tliat  of  $11,012  for  190().  In  I^\yis  and  Clark  County 
33,9()G  tons  of  old  tailincj^s  were  treated;  in  this  respect  the  county 
stands  second  only  to  Silverbow,  whose  45,182  tons  are  chiefly  smelter 
cleanings. 

Bald  Butte  dhtr'ict, — The  Bald  Butte,  Mammoth,  and  Strawberry 
mines  operated  in  this  region.  In  the  Bald  Butte  there  are  33,000 
feet  of  workings:  400  feet  were  added  in  1907.  Part  of  the  ore  is 
amalgamated  at  the  40-stamp  mill  and  the  remainder  is  shipped  as 
concentrates  to  lead  smelters. 

Ottawa  district. — The  Ottawa  district,  at  Marysville,  was  the  most 

Eroductive  region  of  Lewis  and  Clark  County  in  1907.  The  Drum- 
(Unimon  mine,  of  the  Montana  Mining  Company  (Limited)  worked 
gold-silver  ore  throughout  the  year.  The  ore  is  crushed  in  the  40- 
stamp  mill  and  the  values  recovered  either  on  the  plates  or  from  the 
precipitates  of  the  400-ton  cyanide  plant.  The  North  Star  mine  also 
milled  a  gold-silver  ore.  During  the  year  the  shaft  on  this  property 
was  sunk  200  feet  deeper.  The  table  following  compares  the  returns 
from  this  district  for  the  two  years  indicated . 
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I^rtuluciion  of  metals  and  their  ore  in  the  Ottawa  distrirt,  Lewis  and  Clark 
County,  Mont.,  in  Ji)06  and  JifOl. 


Metal. 


Gold fine  ounces.. 

Silver do 

Copper pounds.. 


Total  value , 

Ore  output short  tons. 


1906. 


Quantity.      Value. 


8,048.25 

80,717 

10.008 

9,064 


22,4.')6 


$68,013 

20,579 

1,932 

517 


1907. 


Quantity.      Value. 


8,381.46 
53,341 
19,240 
41,695 


86,041 
a3.83 


84,999 


$69,901 
85,205 
3,848 
2,210 


Increase  ( + )  or  de- 
crease (— ). 


Quantity.      Value. 


+  838.21 

+  22,(524 

+  9.232 

+  32,631 


111,164 
a  3. 18 


+  12,543 


+$6,888 
+14,626 
+  1,916 
+  1,693 


+25, 123 


"  Value  per  ton. 

Poormwi  district. — Recoveries  were  made  from  the  dump  of  the 
Gloster  mine.  The  Cannon  Brothers  worked  the  Twentieth  Century 
mine  at  Lincoln.  The  ore  is  hoisted  100  feet  by  incline  shaft  and 
treated  in  a  5-stamp  amalgamation  mill  without  concentration. 

Spring  Hill  district.— In  1907  this  district  yielded  a  total  of  11,179 
tons  of  ore,  which  gave  a  gross  value  of  $56,283.  In  1906  the  tonnage 
was  22,465  and  the  value  $65,286.  These  data  indicate  a  marked  im- 
provement in  ore  values.  The  returns  are  almost  exchisively  in  gold 
and  silver.  The  Howard  and  Helena  mines,  however,  shipped  gold- 
silver-lead  ores  to  the  East  Helena  smelters.  In  1907  the  Spring 
Hill  mine  installed  a  70-ton  cyanide  plant,  with  which  to  treat  the 
tailings  from  the  old  stamp  mill  as  well  as  the  ore  from  the  mine. 
The  property  is  developed  by  an  adit  tunnel  of  850  feet,  with  1,000 
feet  of  other  levels,  400  feet  of  which  were  added  in  1907.  The 
Helena  mine  was  also  developed  further  by  deepening  the  shaft  200 
feet.  Among  the  placer  properties  the  Eglanol,  at  Lincohi,  extended 
a  drift  of  600  feet  into  the  gravel.  The  Spring  Hill  district  is  often 
called  the  Helena  district.  Last  Chance  Gulch,  once  a  famous  placer 
ground,  is  now  a  part  of  the  business  district  of  Helena. 

Stemple  district. — ^The  Gould  Mines  Company  operated  a  80-stamp 
amalgamation  mill  without  concentration.  The  company  owns  also 
a  100-ton  cyanide  plant.  Mining  is  conducted  by  means  of  a  GOO-foot 
vertical  shaft  and  6  levels,  in  all  about  3,500  feet.  The  Empire 
mine  of  the  Gold  Cord  Mining  Company  reported  no  production  for 
1907.  This  company's  equipment  includes  a  GO-stamp  mill  and  a  500- 
ton  cyanide  plant.  ^ 

Unionville  district. — In  the  latter  part  of  1907  the  Whitlatch  mine 
was  under  lease  and  bond  to  the  Spring  Hill  Mining  Company. 
The  concentrates  from  the  20-stamp  mill  are  shipped  to  the  East 
Helena  smelters,  while  the  bullion  from  the  plates  goes  to  the  United 
States  assay  office  at  Helena.  The  "Wliitlatch  shaft  lias  been  deepened 
to  500  feet. 

Vaughn  district. — The  lead  mines  of  the  Vaughn  district,  at 
Bimini,  produced  5,595  tons  and  yielded  a  value  of  $173,648  in  gold, 
silver,  and  lead.  The  Valley  Forge  mine  is  worked  through  tunnels 
aggregating  more  than  2,200  feet  in  length.  The  mir.e  sliipi)ed  regu- 
lany  to  East  Helena  during  the  year  1907.  Other  shipments  are 
reported  from  the  Matt  Carrol  and  Bassett  mines. 
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MADISON    COUNTY. 
Production  of  metals  and  their  ores  in  Madison  County,  Mont,,  in  1906  and  1907. 


Metal. 


Gold fine  ounces.. 

Silver do 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do 

Copper pounds.. 

Lead do 


1906. 


Quantity.      Value. 


18,916.74 
8,020 


13,142.24 
114,456 
80,633 
461.986 


Total  value ' . 

Ore  output short  tons. . 


20,497 


1991.044 
2.023 


271,674 
76,685 
15,562 
26.383 


783,321 
a  19. 04 


1907. 


Quantity.      Value, 


9,462.59 
1,569 


8,958.05 
72,263 
88,854 
90,037 


11,818 


1195,699 
1.085 


185,076 

47,694 

6,771 

4,772 


440,957 
a  20. 67 


Increase  (+)  or  de- 
crease (-). 


Quantity.       Value. 


-9,4M.15 
-      1,451 


-4,180.19 

-  42,198 

-  46.779 

-  871,949 


-      8,679 


-fl95,4S5 


86,  M6 

28.991 

8,791 

21,561 


-  842,864 
+  al.63 


<*  Value  per  ton,  placer  product  excluded. 

Conditions  for  normal  production  of  metals  in  Madison  County  in 
1907  were  unfavorable.  Few  of  the  mines  have  shipping  contracts 
with  smelters,  so  that  when  the  smelters  declined  to  take  custom  ores 
in  the  fall  of  the  year  many  mines  were  forced  to  suspend.  It  seems, 
moreover,  that  not  enough  gold  mills  were  kept  in  operation  to  make 
a  fair  show^ing  in  values  from  the  siliceous  ores.  From  60  deep  mines 
in  1900  the  number  fell  to  50  in  1907';  there  was  a  decrease  from 
20,497  tons  in  190G  to  11,818  tons  in  1907;  and  the  values  for  the  two 
periods,  respectively,  were  $890,254  and  $244,313.  Thus  the  number 
of  tons  decreased  8,679  and  their  gross  yield  $145,941.  The  only 
increase  in  anv  direction  was  in  average  value  per  ton,  which  was 
$19.04  in  1906  and  $20.67  in  1907. 

In  placer  production  also  there  seems  to  be  more  development  than 
results.  In  the  rank  of  placer  producers,  however,  this  county  still 
leads.  In  1907  the  total  value  of  its  placer  gold  and  silver  was 
$196,644,  or  56  per  cent  of  $350,586,  the  total  placer  value  for  Mon- 
tana. Two  electric  dredges  were  in  course  of  construction  by  the 
C'onrey  Placer  Mining  Company  on  the  flats  of  lower  Alder  Gulch 
and  2  others  were  projected  by  this  company.  It  is  estimated  that 
there  is  enough  virgin  ground  on  the  claims  of  this  company  to  oc- 
cupy 5  dredges  for  fifteen  years.  The  dredges  recently  built  are  of 
the  Marion  type,  having  a  closely  connected  bucket  chain  and  10-ton 
buckets.  The  old  (hedge  of  the  company  is  of  the  open-chain  type, 
with  14-t()n  buckets.  The  gravel  bed  is  irom  30  feet  to  56  feet  dfeep, 
with  the  best  values  about  6  feet  above  the  soft,  plastic  bed  rock.  In 
the  upper  porticm  of  the  gulch  the  Alder  Gulch  Mining  Company 
oi)erates  by  means  of  a  ground  sluice  and  flumes.  An  average  of  all 
estimates  gives  $125,000,000  as  the  values  washed  out  of  Alder  Gulch 
since  its  first  claims  were  staked.  This  places  it  in  first  rank  among 
the  placer  gulches  of  the  world.  At  one  time  5  organized  districts 
were  maintained  within  10  miles  of  its  length. 

Browns  Gulch  district. — The  Easton  and  Pacific  group  is  the  chief 
operator  in  Browns  Gulch.  During  1907  a  power  dam  was  in  course 
of  construction  near  these  mines.  The  project  is  intended  not  only  to 
furnish  power  for  mining  purposes,  but  also  for  electric  facilities 
for  Virginia  City,  12  miles  away.  Concentrates  from  the  Easton 
mine  were  shipped  to  East  Helena, 
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Fairxceather  district. — ^The  Alameda,  Elfleda,  and  Prospect  mines 
were  the  chief  operators.  Besides  the  precious  metals  the  Alameda 
ores  yield  a  small  quantity  of  lead. 

Lower  Hot  Springs  district. — Shipments  were  made  from  the  Boaz, 
the  Red  Bluff,  and  the  Thorn  Fraction ;  the  last  is  a  new  mine.  Con- 
siderable development  work  was  also  done  on  the  ITecla  mine. 

Mineral  HUl  district. — ^The  Garnet  Gold  Mining  Company  milled 
and  shipped  steadily.  Its  crude  ore  and  concentrates  yield  values  in 
copper;  zinc  is  also  present  in  the  ore.  The  company  did  300  feet  of 
development  work,  which  makes  a  total  of  1,000  feet  of  shaft  and 
5,000  feet  of  levels.  Ore  was  shipped  to  East  Helena  from  the  Oregon 
mine  and  from  the  Boss  Tweed.  New  claims  reported  are  known  as 
the  Bozeman  group.  The  Pony,  Proctor  Knot,  and  Tesla  mines  were 
operated  a  few  weeks  of  the  vear.  The  comparative  tabulation  be- 
low sbows  that  the  average  value  per  ton  was  increased  materially. 

Production  of  metals  and  their  ores  in  the  Mineral  Hill  district,  Madinon 
County,  Mont,,  in  1906  and  1907. 


Metal. 


Qold flne  ounces.. 

Silver do 

Copper poundH.. 


Toul  value 

Ore  output short  tons. 


1906. 


Quantity.      Value, 


4,008.87 

8,893 

60,383 

n2,007 


n,132 


982,859 
5,969 
9,724 
6.3^3 


1W.927 
a  9. 42 


1907. 


Quantity.      Value. 


2,541.82 

4.325 

28,590 

7,600 


4,924 


852,544 

2,854 

5,718 

397 


61,513 
a  12. 49 


Increase  (+)  or  de- 
crease (— ). 


Quantity.      Value. 


-1,466.55 

-  4.568 

-  21,703 

-  104.507 


-8;U),315 

-  3,105 

-  4,006 

-  5,988 


-      6,208 


-  43,414 
+  «3.07 


"  Value  per  ton. 

Rabbit  district. — At  the  Legal  Tender  ore  was  hoisted  through  the 
115-foot  incline  shaft^  and  from  the  Eureka  and  the  Clifton  a  few 
cars  of  ore  were  shipped.  Development  work  was  done  at  the 
Watseca. 

Silver  Star  district. — For  the  Silver  Star  district  the  progress  in 
production  of  gold  is  shown  in  the  table  below.  The  Broadway  mines 
yielded  several  shipments  of  gold-silver-copper-lead  ore.  The 'mine  is 
extensively  developed  by  950  feet  of  shafts  and  1,100  feet  of  tunnels. 
The  Greene-Campbell  mine  milled  for  part  of  the  year.  The  company 
owns  a  100-ton  concentrator  and  a  25-ton  Huntington  mill,  with  plate 
amalgamation.  Shortage  of  water  prevented  continuous  running. 
The  Hudson  and  Iron  Kod  group  are  worked  by  2  incline  shafts  :^()0 
feet  deep.  The  15-stamp  mill  on  the  property  was  not  in  use  in  1907, 
but  the  ore  was  treated  at  East  Helena. 

Production  of  metals  and  their  ores  in  the  Silver  Star  distriel,  Madison  Count jf, 

Mont.,  in  1906  and  1901. 


Metal. 

1906. 

1907. 

Increase  (  +  )  or  de- 
creaMu  (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Qold flneounoei.. 

1,668.11 

2,M7 

22,783 

128,925 

S34,482 
1,909 
4,887 
7,063 

2,115.97 
2,319 
4,237 
9,691 

W3,71l 
1,531 

513 

+  447.  w; 

-  528 

-  18,496 
-114.  2:m 

+S*.»,259 

aover do.... 

—      878 

ESSr.:::::::::::::::::::!':^!:: 

-  3,r»39 

-  6,r)50 

TfMX  Talne 

47,841 
a2J.93 

46,033 
a  20. 21 

—  1.208 

Oreon^Nit. ihorttoiiB.. 

1,919 

2,307 
Q. 

4-        3iS8 

—  ax.1'1 

•Val 

ue  per  to 
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Summit  district, — The  Kearsargc  shaft  was  deepened  300  feet. 
Ore  from  the  St.  John  mine  was  shipped  to  the  Butte  Reduction 
Works  and  to  East  Helena,  and  a  few  tons  of  gold-silver  ore  from 
the  Oro  Cache  mine  were  also  shipped  to  the  latter  plant 

Tidal  Wave  district. — A  few  mines  in  this  district  produced  184 
tons  of  ore,  which  yielded  gold,  silver,  and  rather  ^ood  values  in  lead. 

Upper  Ilot  Springs  district. — The  Revenue  mine  was  worked  by 
lease.  The  75-ton  cyanide  mill  with  Cornish  rolls,  built  mainly  to 
work  tailings  was  not  in  operation.  Silicious  ore  from  the  Columbia 
and  George  Washin^on  mines  was  shipped  to  East  Helena. 

Washington  district. — The  George  McKee  mine  employs  a  5-stanip 
amalgamation  mill  and  a  concentrator.  Its  concentrates  are  sent  to 
the  Washoe  smelters.  The  Lehigh  and  Hornet  mines  were  active  in 
1907.    The  reports  show  a  fair  yield  for  the  year. 

Whitehall  district. — The  5  producing  mines  of  the  WTiitehall  dis- 
trict reported  gross  returns  of  $14,620,  an  increase  of  $487  over  the 
values  of  IDOG.  The  tonnage,  however,  was  much  greater  in  1907, 
amounting  to  2,175  tons  as  against  368  tons  in  1906.  The  Colorado, 
Daisy  Befl,  Gold  Hill,  Mary  Ingabar,  and  Mammoth  mines  reported 

Eroduction.    At  the  Mammoth  a  100-ton  roller  concentrating  mill  has 
een  installed  recently,  and  400  feet  of  tunneling  driven.    The  Gold 
Hill  ore  yields  low  values  in  lead  besides  precious  metals. 

MEAGHER    COUNTY. 

Silver-copper  ore  was  shipped  from  Delpine  in  the  Spring  Creek 
district  to  smelters  at  Butte.  A  small  placer  yield  came  from  Thomp- 
son Gulch.    The  total  gross  production  for  the  county  was  $1,752  m 

190()  and  $9.1 8G  in  1907. 


MISSOULA    COUNTY. 
Product U Hi  of  metals  and  their  ores  in  Misftoula  County ^  Mont.f  in  1906  and  IBCTT^ 


I 


MetHl. 


!  Quantity. 


( Joltl fine  ounces. .  2, 256. 23 

Silver do 85 

DEEP  MINES, 

Gold fine  ounces. .  80. 16 

Silver do....,  2,510 

Copper i>ounds..  57,436 

I^atl do I . 


Total  value 

Ore  output short  tons 


Value. 


1907. 


Quantity. 


$46,640 
57 


1.657 

1,682 

11,085 


61,121 
a35.26 


2,010.85 


17.27 

6,027 

86,200 

9,000 


Value. 


$41,668 
59 


857 

3,978 

17,240 

477 


63,679 
a  36. 21 


Increue  (+)orde 
crease  (— ). 


Quantity. 


-246.38 

+  4 


-  62.89 
+  8,617 
+28,764 
+  9,000 


200 


Vain 


+ 


-1_ 

+  2a 

-I-  6B 

+ 


1.2 

3.2 

4: 


'  Value  per  ton,  placer  product  e.vcluded. 


Missoula  County  tabulations  showed  an  increase  in  all  respects  ^^' 
cept  in  the  production  of  gold.    In  this  connection  it  may  be  remark^^^y 
however,  that  the  placer  gold  from  this  county  is  commonly  more 
than  950  fine,  which  is  the  highest  average  fineness  in  the  State. 

The  number  of  tons  of  ore  treated  in  1906  was  409,  and  the  total 
values  reached  $14,424;  for  1907  the  tonnage  was  609  with  a 
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value  of  $22,052.  The  value  per  ton  was  thus  increased  from  average 
$35.26  in  1906  to  $36.21  in  1907. 

St.  Regis  district. — The  Denver  and  Rock  Island  Development 
Company  reports  a  new  mine  from  near  De  Borgia.  The  Iron  Moun- 
tain Tunnel  Company  i&nished  the  last  1,000  feet  of  its  4,000-foot 
drainage  tunnel,  and  will  doubtless  enter  as  a  strong  producer  in  1908. 

Wallace  distinct. — The  greater  part  of  the  production  from  Mis- 
soula County  comes  from  the  chalcopyrite  copper  ores  of  the  Wallace 
district,  near  Clinton.  The  Cape  Nome  Copper  Company  shipped  to 
Tacoma,  Wash.,  and  to  East  Helena  and  Anaconda,  Mont.  The  com- 
pany also  did  250  feet  of  development  work.  The  Hidden  Treasure 
mine  now  has  2,600  feet  of  tunnels.  The  mine  was  worked  in  part  by 
lessees.  The  Amador  smelter  and  electric  tramway  was  sold  to  the 
Lacasse  Brothers  of  Missoula.  The  Triangle  ^lining  Company 
shipped  several  cars  of  copper  ore  and  drove  a  300-foot  tunnel. 


PARK  COUNTY. 

The  mining  industry  in  Park  County  was  more  active  in  1007  than 
in  1906.  In  1907  the  number  of  tons  treated  was  1,700,  and  the  value 
won  $31,890.  In  1906  the  quantity  was  218  tons,  and  the  value  $7,316. 
No  production  was  reported  from  the  Crevasse  district,  but  progress 
is  recorded  from  the  New  World  and  Sheepeater  districts.  In  the 
former  district  the  Hudson  and  Boulder  group  is  worked  by  900  feet 
of  tunnels  on  a  limestone-igneous  contact.  In  the  Kimbferley  mine  in 
the  Sheepeater  district,  at  Jardine,  free  gold  in  quartz  and"  schist  is 
found  in  the  oxidized  zone,  and  gold  in  arsenopyrite  in  quartz  veins 
in  slate  in  the  sulphide  zone.  Several  hundred  tons  of  scheelite,  or 
calcium  tungstate,  were  shipped  in  1907.  In  places  the  veins  are 
definite,  but  m  others  they  are  so  irregular  and  bunchy  as  to  be  masses 
rather  than  veins.  The  total  length  of  the  17  tunnels  in  this  mine 
aggregates  more  than  5  miles.  The  equipment  consists  of  a  40-stamp 
plTte-amalgamation  mill  and  a  100-ton  cyanide  plant,  with  a  ITunt- 
mgton  mill  for  the  preparation  of  scheelite  concentrates.  In  the  In- 
dependence mine  800  feet  of  tunnels  were  driven  and  300  feet  in  the 
Sepublic.    Neither  of  these  reported  production. 

POWELL  COUNTY. 


Production  of  metals  and  their  ores  i 

in  Powell  Count y. 

Mont., 

in  r,m  and  J!W7, 

XetAl. 

1906. 

1907. 

Increase  (  +  )  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

PLACnS. 

Qold flrieonncea.. 

2,123.68 
260 

2,402.06 

29,174 

7,665 

180,289 

$48,900 
174 

49.656 
19,547 
1,458 
10,277 

1 

1,181.61 
160  1 

8,807.93 

20,255 

1,397 

164,911 

924,426 
106 

78, 717 

13,368 

279 

8,740 

-  942.07 

-  100 

+1,405.87 

-  8. 919 

-  0, 15H 

-  15,378 

—$19,474 

BUvei- do.... 

DEEPMIVn. 

Qold flneoanoes.. 

gUver do.... 

£2S^.:::::::::::::::::::«!:. 

68 

+  29,062 

-  6,179 

-  1,179 

-  1,5;^ 

Totml  Taloe 

125.011 
a8.86 

1 

125,036 
a25.59 

•+■        625 

Onootpat short  tons.. 

9,127 

3.951 

-      5,176     +  a  16. 73 

*  Value  per  ton,  placer  product  excluded. 
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In  Powell  County  there  were  3,951  tons  of  ore  treated  in  1907, 
a  decrease  of  5,176  tons  as  compared  with  the  9,127  tons  treated  in 

1906.  The  total  values,  $101,104  for  1907  and  $80,937  for  1906  from 
deep  mines,  taken  with  their  respective  totals  of  tonnage,  show  the 
remarkable  rise  in  average  value  per  ton  from  $8.86  in  1906  to  $25.59  in 

1907.  This  advance  is  due  to  the  high-grade  ores  encountered  in  a 
single  mine  in  this  county.  The  number  of  deep  mines  rej)ortiiig 
production  was  10  in  1907,  against  8  in  1906.  Some  of  the  mines  in 
this  county  yield  fair  assays  of  zinc. 

Elliston  distiii't. — The  Evening  Star  mine  (formerly  called  the 
Big  Dick  mine)  has  been  sold  to  the  Butte  and  Elliston  Mining  Com- 
pany. This  mine  has  a  300-foot  shaft  and  800  feet  of  levels.  It 
shipped  highly  siliceous  ore  carrying  gold,  silver,  and  lead  both  to 
the  East  Helena  and  the  Washoe  smelters.  The  Fairview,  Nattie, 
and  Silver  Star  mines  are  included  among  the  producers  in  the  Ellis- 
ton district, 

Washington  Gulch  distnct, — The  average  value  per  ton  in  this 
district  is  much  enhanced  by  a  reported  high  value  of  gold  ore.  The 
Elkhorn  ore  is  extracted  through  a  tunnel  300  feet  long;  the  Grold 
Seal  ore  is  hoisted  through  a  vertical  shaft  80  feet  in  depth.  The 
Mammoth  mine  near  Coloma  is  developed  by  600  feet  of  tunnels. 

Zozell  distinct. — ^The  Deerlodge  Consolidated  Mining  Company 
has  built  a  new  mill  at  the  Emery  mine.  The  mine  is  worked  through 
a  shaft  of  900  feet  on  the  incline  of  the  vein  and  thence  475  feet  verti- 
cally. Shipments  of  crude  ore  and  concentrates  went  to  East  Helena 
and  brought  returns  in  gjold,  silver,  and  lead.  The  Deerlodge  Queen 
mine  was  also  in  operation. 

I 

RAVALLI  COUNTr. 

The  Providence  mine  in  the  Eight  Mile  district,  near  Florence,  wa^ 
operated  during  the  vear.    The  ore  was  mined  by  means  of  a  lOO 
foot  incline  shaft,  and  was  shipped  to  the  East  Helena  smelters. 
Curlew  mine  did  200  feet  of  development  work  in  its  shaft. 
Ore  Finder  and  Black  Hawk  mines  reported  development  work. 

SILVERBOW   COUNTY. 


Production,   oi   m(to1s  and    their   ores    in   Sili'crboic    County^    Mont,,    in   1\ 

and  1907. 


Metal. 


1906. 


Quantity.       Value. 


Gold fine  ounces. .  | 

Silver do.... 

Copper pounds. .  I 

Lead do — : 

Zinc do I 

Total  value ! 04.810.013   

Ore  output.... 8hort  tons..'    5,019,234  ■        a  12. 91  ;    3,735,346 


60,495.97 

10,715,721 

»9, 780, 050 

895, 566 

6,579.000 


1907. 


Quantity.       Value, 


ei,  250, 563       34,367.59 

7,179,533       7,516.659 

55,927,550  218,836,627 

51,048  I        223.676 

401.319  243.100 


710,441 

4,960,995 

43,767,325 

11,855 

14,343 


49,464,959 
a  18. 23 


Increase  (  +  )  or  de 
crease  (—). 


Quantity. 


-  26.128.38 

-  3,199,062 
-70,948,428 

671,890 

-  6,335,900 


-  1,2 


Vain 


i'^'f>rz% 


"  Value  per  ton,  placer  product  excluded. 
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The  census  of  the  mining  industry  of  Silverbow  County  in  1907 
shows  that  from  the  80  deep  mines  of  the  county  3,735,34()  tons  of 
ore  yielded  a  value  of  $49,464,959.  From  the  deep  mines  in  1906 
5,019,234  tons  were  treated,  yielding  a  total  value  of  $64,810,013. 
The  decrease  in  tonnage  is  1,283,888,  and  in  values  $15,345,054. 
These  data  indicate  that  in  the  year  1907  the  tonnage  decreased  to  a 
little  more  than  74.4  per  cent  and  the  values  to  a  little  less  than  76.3 
per  cent  of  the  respective  totals  for  1906.  When  the  price  of  copper 
fell  below  the  limit  for  good  profits  from  low-grade  ores,  the  large 
producers  began  smelting  those  of  higher  grade.  This  is  true  in  even 
a  greater  degree  at  the  last  of  the  year,  when  the  Washoe  smeltei-s 
were  closed  and  the  ores  from  the  few  mines  then  operating  went  to 
the  Boston  and  Montana  smelters.  The  effect  is  evident  in  the  rise 
in  average  value  per  ton  from  $12.91  to  $13.23,  or  32  cents  per  ton. 

There  was  a  small  production  from  deep  mines  in  the  Divide  Creek 
district  in  the  southern  area  of  Silverbow  County,  and  a  small  yield 
from  Rochester  Basin  in  the  same  region.  Still  another  placer 
ground  known  as  German  Gulch,  in  the  northwestern  part  of  the 
county,  was  worked  in  1907.  Aside  from  these  small  productions  the 
values  from  Silverbow  County  were  from  the  Summit  Valley  dis- 
trict 

Another  field  of  prospecting  lies  25  miles  south  of  Butte,  in  the 
Highland  Mountains.  One  company  has  ordered  machinery  and 
other  equipments  for  a  mine  in  this  region  some  5  miles  from  the 
nearest  station  on  the  Milwaukee  and  St.  Paul  Railway.  Develop- 
ment was  also  pursued  in  the  region  of  the  Continental  Divide  12 
miles  northeast  of  Butte. 

Summit  Valley  district. — An  incident  of  moment  in  the  mining  in- 
dustry of  the  year  was  the  adjustment  with  the  Butte  Miners'  Union 
of  a  sliding  scale  of  wages.  The  contract  is  to  the  effect  that  minors 
are  to  receive  $4:  per  day  when  copper  is  selling  at  or  above  18  cents 
per  pound,  and  $3.50  when  the  price  is  lower.  The  agreement  was 
reached  March  26,  1907,  but  did  not  take  effect  until  November  1, 
1907,  from  which  time  it  will  obtain  for  five  years.  Durin<2:  the 
year  a  strike  of  the  machinists  was  satisfactorily  settled,  as  well  as  a 
similar  difficulty  of  short  duration  with  the  teamsters. 

On  account  of  the  low  price  of  copper  and  tlie  large  surplus  of  the 
metal  on  hand,  the  Amalgamated  Copper  Company  issued  an  order 
about  the  middle  of  September  restricting  production  from  its  mines 
to  nearly  60  per  cent  of  normal  production.  On  December  7  another 
order  was  issued  closing  the  Washoe  smelters  at  Anaconda.  Pro- 
duction then  ceased  from  the  mines  of  5  of  tlie  subsidiarv  companies 
as  well  as  from  those  of  the  North  Butte  and  Red  Metal  companies, 
affiliated  with  the  Amalgamated.  A  stronger  working  force,  how- 
ever, was  put  into  the  mines  of  the  Boston  and  Montana  Company, 
which  treats  its  ores  at  its  own  smelters  and  refinery  at  Great  Falls. 
During^ the  crisis  this  company  shipped  about  3,700  tons  of  ore  per 
day.  Excepting  these  mines  and  those  of  the  original  company,  all 
copper  mines  in  the  district  were  affected  by  the  (^losing  of  the 
TVashoe  smelters.  The  mines  of  the  latter  company  were  worked  as 
usual  and  the  ores  were  treated  at  the  Butte  Rectuction  Works.  This 
plant  smelted  also  some  shipments  from  the  North  Butte  Com- 
pany. During  1907  very  marked  improvements  were  under  way 
at  the  Butte  xteduction  Works.    A  700-ton  concentrator  was  built,  in 
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which  10  improved  Hartz  jigs  are  made  to  do  the  work  of  50  Hartz 
jigs  of  the  older  type.  '  The  whole  capacity  of  the  concentrator  is 
now  1,200  tons  in  24  hours,  or  about  equal  to  that  of  the  smelters. 
Twelve  hundred  feet  of  8  by  16  foot  reinforced  concrete  culvert  was 
built  to  preserve  the  channel  of  Silverbow  Creek  through  the  works. 
The  storage  bins  for  concentrates  were  also  reconstructed  of  concrete. 
New  plans  are  used  for  storing  Wyoming  coals  in  the  bins,  replacing 
those  destroyed  several  months  ago  by  spontaneous  combustion.  The 
Washoe  smelters  remained  closed  until  after  the  i&rst  of  the  year, 
during  which  time  parts  were  strengthened  to  such  an  extent  that  the 
capacity  of  output  has  been  increased  to  approximately  11,000  tons 
per  day.  At  the  Boston  and  Montana  smelters  the  foundation  for  the 
new  stack  was  laid  and  an  elaborate  system  of  flues  constructed.  The 
height  of  the  stack  above  the  ground  on  which  it  stands  will  be  506 
feet ;  however,  the  elevation  of  the  stack  site  is  such  that  the  top  will 
be  742  feet  above  the  charging  floor  of  the  blast  furnaces.  Plans 
were  made  for  increasing  the  capacity  of  these  smelters  to  approxi- 
mately 8,000  tons  per  day. 

About  November  1  the  Pittsburg  and  Montana  Company  blew  in 
their  smelter  again  and  set  to  work  about  150  men.  This  company 
supplanted  the  Baggaley  form  of  pyritic  smelting  by  the  usual  meth- 
ods of  treatment  for  the  copper  ores  of  Butte,  and  added  4  new  blast 
furnaces.  They  also  installed  a  25-drill  compressor  for  power  on 
the  lower  levels,  and  later  began  erecting  a  150-ton  concentrator. 

During  a  brief  time,  in  which  the  lead  smelters  of  the  American 
Smelting  and  Refining  Company  at  East  Helena  did  not  receive  ore, 
some  of  the  silver-lead  ores  from  the  Summit  Valley  district  were 
sent  to  smelters  in  Utah,  so  that  the  industry  of  these  mines  was  not 
materially  hindered. 

Several  companies  in  the  district  have  to  report  onlv  development 
work  for  the  year.  Among  these  are  the  Davis-Daly,  fiutte  and  Lon- 
don, Butte  Copper  Exploration,  Kaven,  Montana  Consolidated,  Alli- 
ance, and  Colusa  Leonard  Extension  companies.  The  Original  com- 
pany did  1,000  feet  of  crosscutting  for  the  Davis-Daly  company. 
After  sinking  to  the  1,000-foot  level  the  Butte  and  London  Company 
has  temporarily  abandoned  work. 

On  its  own  property  the  Original  company  sank  through  barren 
ground  into  a  GO-foot  vein  of  ore.  This  company  also  pushed  devel- 
opment work  on  the  Elm  Orlu  and  Poser  clanns,  which  have  already 
begun  producing.  A  large  tunnel  was  finished  connecting  the  Rarus 
and  Tramway  mines.  The  ores  from  the  Rarus  mine  will  be  trammed 
through  this  tunnel  to  the  shaft  of  the  Tramway,  thus  saving  210 
feet  of  grade  for  the  locomotives  in  reaching  the  ore  bins  of  the  Rarus. 
New  32  by  72  hoists,  for  maximum  depths  of  3,500  feet,  have 
been  added  to  the  equipment  of  both  the  Tramway  and  the  Pennsyl- 
vania mines,  and  four  600-horsepower  compressors  to  that  of  the 
Leonard.  An  85-foot  sump  was  excavated  below  the  2,700-foot  level 
in  the  Anaconda  shaft,  i  rom  this  mine  is  pumped  the  drainage  of 
those  closely  surrounding  it.  The  divscovery  of  the  large  ore  booy  on 
the  2,400-foot  level  of  the  Anaconda  in  1900,  and  the  striking  of  what 
was  considered  as  its  continuation  on  the  same  level  of  the  Never 
Sweat  in  1907,  together  with  similar  bonanzas  found  in  the  Rarus  and 
Minnie  Ilealy  mines  in  1907,  go  to  show  that  the  decrease  in  produc- 
tion can  not  be  attributed  to  a  lack  of  ore  in  sight.     Although  it  hag 
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been  argued  that,  on  account  of  the  increasing  depth  and  temperature 
of  the  copper  mines  of  Butte  and  the  consequent  difficulty  of  working 
them,  the  record  production  of  1905  will  never  be  reached  again,  it  is 
probable  that  a  continued  active  demand  for  copper  would  accomplish 
such  a  result.  The  improvements  mentioned  above  in  both  mines 
and  smelters  would  also  indicate  a  tendency  toward  enlarged  produc- 
tion when  conditions  shall  warrant. 

NEVADA. 

By  Charles  G.  Yale. 

PROmJCTION. 

For  1907,  in  Nevada,  $17,591,480  represents  the  total  value  of  the 
production  of  gold,  silver,  copper,  lead,  and  zinc,  taken  from  21(5  deep 
mines  and  13  surface  mines.    The  yield  of  gold  alone  was  585,311.14 
fine  ounces,  valued  at  $12,099,455,  and  the  value  of  silver  at  the  aver- 
age commercial  price  for  the  year  was  $4,675,178.    The  combined 
value  of  gold  and  silver  was  $10,774,033,  an  increase  over  that  of  1900 
of  $1,767,019.    Less  than  $1,000,000  of  the  state  total  came  from 
the  combined  value  of  copper,  lead,  and  zinc.    There  was  an  increase 
in  all  kinds  of  ore  mined.     The  total  increase  in  tonnage  was  227,274 
short  tons.     Of  a  total  of  723,581  tons,  028,501  tons  were  siliceous  ore, 
of  which  Nye  County  produced  241,077  tons,  214,357  tons  being  from 
Tonopah.    The  lareest  tonnage  of  siliceous  ore  from  one  mine  was 
that  of  the  Tonopah  Mining  Company  of  Nevada,  at  Tonopah,  Nye 
County.     The  average  value  per  ton  of  siliceous  ore  in  gold  and  silver 
was  $25;  of  copper  ores,  $0.05;  of  lead  ores,  $9.80;  of  copper-lead 
ores,  $16.87;  of  copper-lead-zinc  ores,  $25.81;  and  the  average  value 
per  ton  of  all  kinds  of  ore  was  $23.10.     During  1907  there  were 
treated  at  gold  and  silver  mills  430,779  tons  of  ore,  from  which  were 
saved  $2,785,634  in  gold,  or  an  average  per  ton  of  $6.38,  and  $1,400,039 
in  silver,  or  an  average  per  ton  of  $3.20,  a  total  value  in  gold  and 
silver  of  $4,185,673,  and  an  average  per  ton  of  $9.58. 

From  the  436,779  tons  treated  at  gold  and  silver  mills  and  from 
16^69  tons  of  copper,  lead,  and  zinc  ores  sent  to  concentrating  mills, 
a  total  to  both  classes  of  mills  of  453,348  tons,  were  producecT  11,702 
tons  of  concentrates,  valued  at  $445,042  in  gold,  or  an  average  per 
ton  of  $88.08,  and  $739,220  in  silver,  or  an  average  per  ton  of  $03.17, 
a  total  in  gold  and  silver  of  $1,184,808,  and  an  average  of  $101.25 
per  ton- 
Crude  ore  shipped  to  smelter  amounted  to  199,033  tons,  containing 
$8^12,904  in  gold,  averaging  $44.28  per  ton;  $2,534,095  in  silver, 
averaffing  $12.i4  per  ton;  a  total  of  $11,347,599,  and  an  average  per 
ton  of  $57.02  in  gold  and  silver.  There  were  71,200  tons  of  old  tail- 
ings retreated,  the  values  of  which  could  not  be  separated  from  the 
mfll  bullion,  and  are  included  with  it. 

The  statement  of  production  for  1900  and  1907,  showing  increase 
and  decrease,  and  value  at  the  commercial  price  for  each  year,  is  as 
follows : 
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Production  of  gold,  silver,  and  associated  metals  in  Nevada  in  1906  and  1907. 


Gold. 


Quantity.       Value. 


Silver. 


Quantity.     Value. 


Copper. 


Quantity.     Value. 


^Fineouncet. 

1906 1  506,520.31 

1907 !  585,SU.14 


Donors. 
10,470,704 
12,099,455 


Fine  ounces. 
6,770,611 
7,083,603 


Dollars. 
4,586,310 
4,675,178 


Pounds. 

1,625,965 

1,782,571 


DoOart. 
313.816 
356,514 


Inerea8e(+)ordecrea«e(- ) .  +78, 790. 83 


+1,628,751 


+312,992 


+188,868 


+156,586 


+42,096 


Lead. 

Zinc. 

Total  Talue. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Pounds. 
3,823,617 
6,271.341 

DoOars. 
217,946 
332,381 

Pounds. 
2,886,828 
2,168,783 

DoUars. 
176,066 
127,958 

Doaar9. 
15,714,841 

1907 

17,591,486 

Increase( + )or  decreaseC  - ) . 

+2,447,724 

+114,436 

-717,545 

-48,108 

+1,876,645 

The  production  of  ore  in  Nevada  in  1907  was  723,581  short  tons, 
having  an  average  value  per  ton  in  gold  and  silver  of  $23.10,  an 
increase  over  1906  of  227,274  short  tons  in  quantity  and  a  decrease 
in  value  per  ton  of  $6.91. 

•  GOLD. 

The  total  gold  production  for  Nevada  in  1907  was  585,311.14  fine 
ounces,  valued  at  $12,099,455,  as  against  506,520.31  fine  ounces,  valued 
at  $10,470,704,  in  1906,  an  increase  of  78,790.83  fine  ounces,  valued 
at  $1,628,751.  Goldfield  district,  Esmeralda  County,  alone  produced 
$8,408,396  in  gold,  or  almost  70  per  cent  of  the  gold  output,  and 
Tonopah,  Nye  County,  produced  $1,183,628,  a  total  for  the  two  dis- 
tricts of  $9,592,024,  which  is  over  79  per  cent  of  the  total  gold  out- 
put. Esmeralda  County  produced  $8,533,617  and  Nye  County 
$1,547,408,  a  total  of  $10,081,025;  Lincoln  County  ranked  third  with 
$929,775,  and  Storey  County  produced  a  little  ^over  $250,000  from 
the  Comstock  mines.  Eureka,  Churchill,  and  Elko  counties,  in  order, 
of  their  yield,  all  produced  under  $200,000.     The  largest  source  of 

fold  was  siliceous  ore,  the  yield  from  that  class  of  ore  being 
11,440,436,  and  mainly  from  Esmeralda,  Nye,  Lincoln,  and  Storey 
counties;  over  $500,000  came  from  the  lead  and  copper-lead  ores  ojf 
Eureka  and  Lincoln  counties. 

The  production  from  different  kinds  of  ore,  with  increases  as  com- 
pared with  1906,  is  shown  in  the  following  table: 
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Source  of  gold  product  m  Nevada  in  1901  by  kmda  of  ore,  by  counties,  in  fine 

ounces. 


County. 


Placers. 


Deep  mines. 


Siliceous 
ore. 


-i- 


25. 16 


•|- 


Churchill., 
1>ougla8 . . . 

Elko 

Esmeralda. 

Eurcka 

Humboldt, 

Lander I 

Lincoln 

Lyon 23.27 

Nye 2,895.63 

Storey ! 

Washoe 

While  Pine... I    229.97 


Copper 
ores. 


7,371.38 

5.85 

6,825.67 

412,773.09 

66.67 

2,946.42 

3,140.26 

26,181.03 

3,675.48 

72,224.41 

11,918.68 

3,678.33 

2,624.01 


Total...  2.673.93 
Increase I    117.87 


653,431.08 
52,754.75 


7.40 

3.44 

30.47 


12.92 

898.90 

11.32 

1.11 


Lead 
ores. 


3.48 

10.16 

8,294.37 

1.98 

170. 72 

70.05 

13.50 

228.28 


965.56  18,797.18 
837.84  5,637.17 


Copper- 
lead 


Lcad- 

ziiic 
ores. 


11.42 

2.08 

1.50 

18,715.47 


Copper- 
leud- 
zinc 
ores. 


Total. 


62.00 
19.00 


7.64  ' 
401.95  I 


4.79  ,.. 


19,144.85 
19,144.85 


226.93 
226.74 


71.60 
71.60 


7,371.38 
13.25 
7,046.79 
412,813.72 
8,424.36 
2,983.00 
4,211.38 
44,977.87 
3,690.09 
72,460.33 
12,320.63 
3,690.96 
2,633.44 


582,637.21 
78,672.96 


Grand 
total. 


7,371.38 

38.41 

7,046.79 

412,813.72 

8,424.36 

2,983.00 

4,211.38 

44,977.87 

3,713.36 

74,855.86 

12,320.63 

3,690.96 

2,863.41 


585,311.14 
78,790.83 


SILVER. 

The  silver  yield  in  1907  amounted  to  7,083,603  fine  ounces,  valued 
at  $4,675,178,  as  compared  with  6,770,611  fine  ounces,  valued  at 
$4,536,310  in  1906,  an  increase  in  1907  of  312,992  fine  ounces,  vahied 
at  $138,862,  at  the  commercial  price  for  the  year.  Nve  County  pro- 
duced $3,667,973  of  the  total  value  of  the  silver  yield  of  which 
Tonopah  yielded  $3,544,788.  The  combined  silver  mines  at  Fairview, 
Wonder,  and  Stillwater,  in  ChurchiU  County,  produced  silver  valued 
at  $432,617,  and  the  lead-silver  ores  of  Eureka  County,  and  the  Coin- 
stock  ores  of  Storey  County  each  yielded  about  $100,000  in  silver. 
Siliceous  ores  yielded  silver,  valued  at  $4,275,166,  and  the  bulk  of  the 
remainder,  or'$400,000,  came  from  lead  and  lead-copper  ores.  The 
source  of  silver  product,  by  kinds  of  ore,  with  increase  and  decrease, 
is  shown  in  the  following  table  : 

Source  of  silver  product  in  Nevada  in  1907  by  kinds  of  ore,  by  count irs,  in  fine 

ounces. 


Pl«m 

Deep  mincfl. 

Srikeotla 
ore. 

Copper 
OTe*f. 

Copper- 
lead  ort«i. 

diurehlll ,. , 

6^,480 

" 

DoutfUA .„.....,-. ,..„-„.. 

201! 

2H6 
1.820 
l.KS 

^"'i '■'■ 

EJko - - -.... 

7,294 
B9,£76 

6,833 
10.521 

a,  901 
27,392 
IS,  136 

5,m,e97 

160,  R74 
4,449 
Ifi,4Sl 

»hiF 

fi.97t  ! .. 
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Humboldt ._  ^  - 

2,341 

66,586 

9.022 

34 
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7  IK''^ 
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7  lUts 
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12 
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'   K^ 
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2,117 
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f 

WhUeptln* 

43 

12,fi<T7 

35,^67 
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1,M6 

6,477,524 
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40,339 
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fl.741 
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Source  of  silver  product  in  Nevada  in  1907  by  kinds  of  ore,  by  counties,  in  fine 

ounces — CJontinued. 


Deep  mines. 

County. 

Copper- 
zinc  ores. 

Lead-zinc 
ores. 

lead-zlnc 
ores. 

Total. 

Omnd 
toUl. 

Churchill 

656,480 

286 

34,464 

101,789 

262,889 
31,488 

143,585 

58,259 

13,259 

5,665.960 

162,791 
15,932 
65,685 

655,480 
492 

DouKlas '  -        

Elko 

16,925 

7,439 
4,716 
2,266 
15,129 

34,464 

Esmeralda 



101,789 

Eureka 

252,889 

H  araboldt 

31,488 

Lander 

143,535 

Lincoln  

6 

i,887 

68,259 

Lyon 

13,271 

Nye 

1 

5,657,535 

Storey 

162,791 

Washoe 

11,483 

16,982 
65,678 

Whitepine 

£,660 

Total 

6 
6 

28,408 
28,017 

32,516 
32,516 

7,081.767 
812,442 

7,088,608 
812,992 

Increase 

COPPER. 

The  production  of  copper  shows  a  slight  increase  for  1907.  The 
production  of  1006  was  1,625,985  pounds,  valued  at  $313,816,  and 
the  yield  for  1907  was  1,782,571,  valued  at  $356,514,  an  increase  oF 
156,586  pounds  in  quantity  and  $42,698  in  value.  Everv  county  but 
Churchill  produced  copper  during  1907,  and  all  showed  an  increase 
over  190(),  except  Esmeralda,  which  fell  off  slightly.  Lander  County 
was  first  with  615,544  pounds,  from  Austin,  Lander,  Tenabo,  and 
(ialeim  (or  Co])per  Basin)  districts.  Lyon  County  was  second. 
Lincoln  County  was  a  close  third,  with  the  production  from  Pioche, 
Yollowpino  district,  and  Searchlight.  Elko  County,  which  pro- 
duced no  coppor  in  190(),  was  credited  with  164,492  pounds  from  the 
Bullion  (or  Railroad)  district  and  Spruce  Mountain.  Eureka 
County  had  2  c()pper-i)roducing  districts,  Palisade  and  Eureka,  which 
together  producerl  144,825  pounds.  Whitepine  increased  its  copper 
output  slightly  from  Cherry  Creek,  VAy^  Hamilton,  and  Newark.  In  • 
view  of  the  extensive  operations  around  and  near  Ely  district  and  the 
comj)leti()n  of  the  Steptoe  smelter,  Whitepine  County  should  be  the 
banner  roj)j)er-producing  county  in  1908. 

The  Cumberland  Elv  Company  plans  to  produce  1,000  tons  of  ore 
per  day  and  the  Nevada  Consolidated,  3,000  tons,  from  the  Ruth  and 
Eureka  mines.  The  Eureka  mine  of  the  Nevada  Consolidated  is  to 
be  worked  by  the  open-cut,  steam-shovel  method,  at  an  estimated  cost 
of  45  cents  per  ton.  The  Kuth  mine  is  to  be  worked  by  the  caving 
system,  at  a  cost  of  W  cents  per  ton.  The  Giroux  Consolidated 
Company  expects  to  have  its  mill  in  full  running  order  by  October, 
1908;  and  the  Nevada  Consolidated  and  the  Cmnberland-Ely  com- 
panies will  begin  milling  before  the  close  of  1908.  The  annual  pro- 
ductive capacity  of  Ely,  it  is  estimated,  will  exceed  60,000,000  pounds. 
Siliceous  ore  from  Tonopah  is  to  be  used  for  the  lining  of  the  con- 
verters at  the  smelter,  and  in  case  a  direct  line  is  built  between  Ely 
and  Tonopah  and  Goldfield  Ely  may  become  a  great  customs  center. 
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LEAD. 


Nevada  showed  an  increase  in  lead  production  of  2,447,724  pounds, 
valued  at  $114,436.  The  production  of  1907  was  0,271,341  pounds, 
valued  at  $332,381,  as  compared  with  3,823,017  pounds,  valued  at 
$217,945,  in  1900.  Eureka  Count}'  showed  an  increase  of  ahnost 
2,000,000  pounds,  mainly  from  Eureka,  and  AVliitepine  County  an 
increase  or  over  1,000,000  pounds,  the  bulk  of  the  mcrease  coming 
from  the  old  camp  of  Hamilton.  Eureka  County  was  still  first  by 
over  1,500,000  pounds.  Whitepine  County,  which  was  second  in 
production  in  1907,  ranked  fifth  in  1900. 

ZINC. 

The  production  of  zinc  fell  off  slightly,  from  2,880,328  pounds, 
valued  at  $176,000,  in  1900,  to  2,108,783  pounds,  valued  at  $127,058, 
in  1907,  a  decrease  of  717,545  pounds,  valued  at  $48,108. 

Lincoln  Coimty  continued  far  in  the  lead,  though  the  production  in 
this  county  fell  off  almost  1,000,000  pounds.  PLlko,  Humboldt, 
Washoe,  and  Whitepine  counties  entered  the  zinc-producing  list  for 
the  first  time. 

Subdivision  of  tonnage  of  ore  aold  or  t  rented  in  X  era  da  in  1907,  hy  enuntien,  in 

short  tons. 


Connty. 


Clmichlll.. 

DODglU  .... 

Elko 

Bnneralda. 

Eureka 

Humboldt. 

Lftnder 

Lincoln 

Lyon 

Nye 

Storey 

Wuhoe 

Whitepine. 


I    Dry  or 
fdliccoiu 


Total , 

Increase 

Arerage  value  per 
ton  m  gold  and  sil- 


Cop- 
per 
ores. 


Lead 
or(.»8. 


Zinc    |coppor.i^^^PP^'-i   ^^'^l" 
ore...    I    le.«l.        ^-J^^     ,    ^'^^^^ 


Coi»i>cr- 
i     lead- 
ziiic 
ores. 


Total. 


7,316 

24 

89,970 

129,493 

299 

2.422 

1,147 

127,625 

9,691 

241,677 

39,369 

28,967 

601 


I 


33 
491 


112  j , 


6,004 

2,131 

519 

1,065 


34,823  : 

61    . 

1,067  :. 

150  I 

9    . 

210    . 


4,:J4J  I 


i,in  . 

118  ' 


r- 1 

y;>  I 
65 


1140 


19 

29 


•J5I   |. 
31    . 


90 


7,316 

57 

42,531 

130,441 

36,a'>8 

8.638 

4,4(13 

160, 035 

]0,66."> 

242, 168 

39. 400 

38,616 

2,293 


628,601 
164,829 


125.00 


11,100  37.337 
5,916  18,397 


S6.65   $9.86 


4,342   30.183 
4,342  I  :W.183 

$1. 17  ;  $16. 87 


11,224  1 
2.713  ' 


889 
889 


I 


723,581 
227,  •:74 


$0.80  ;   $2.09  I  825.81   $23.10 
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-Number  of  mines,  classi/ird  by  chief  product,  in  Xevada  in  IdOt, 


i 

1 
1 

i 

(iolilpliH?er  mines. 

Deep  mlnea 

. 

Cmanty. 

^ 

1 

1 
I' 

6 
27 
1 
i 
2 
]2 

17 
7 

4 

3 

i 

IS 

1 

1 

i 

i 

1 

1 

1 

1 

is 

Cbiift?hilh..*..* 

21 
64 
160 

u 

10 

0 
11 

S3 

11 
IS 
10 

81 
M 

a 

SI 
9 

14 

6 

DouKlua 

EIJeo    .     ***.*> 

1 

1 

1 
2 

- 

3 

2 
2 

2 

3 

I 

I 
1 
1 

1 

11 

fUfn^^ml  d  A 

1 

a 

1 

a 

■-- 

38 

Etmk&  ,      ».«« 

" 

11 

Bumboldt 

"I  2 

13 

]jftn^f*t 

10 

U|U!0ln  --. 

L¥OIl     .             .... 

, 

.,!. 

i 

I 

-,,. 

1 

3t 

14 

N?r.;::;:- :::: 

Storer 

1 

50 

1 

ai 

Weshoe.,  „.,_,, 

1 

1 

I 

-„», 

9 

WMteplnc , 

s 

^ 

s 

2  .  .. 

17 

^*" 

"" 

Total..... 

1,007 

&I 

2,       « 

la 

116 

33 

4 

17 

n 

s 

i 

1 

3 

4 

2ie 
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rRODUCTION    OF    OOI.D,    SILVER,    COPPER,    LEAD,    AND    ZINC    IN    NEVADA    IN 

0  7,  BY   COUNTIES. 


Gold. 


County. 


Quantity.        Value. 


Churchill 7,371.38 

Douglas 38. 41 

Elko 7,046.79 

Esmeralda 412, 813. 72 

Eureka 8, 424. 3() 

Humboldt \  2,983.00 

lender 4, 211. 38 

Lincoln 44,977.87 

Lyon 3, 713. 36 

Nye 74,865. 86 

Storev 12, 320. 6;^ 

Washoe 3, 690. 96 

Whitepine ,  2, 863. 41 

Total r>H:. ,  3 1 1 . 1 4 


SI  52, 

145, 
8,533, 

174, 
61, 
87, 

9-29, 

76, 

1,517, 

254. 
76, 
59, 


12,099,455 


Silver. 


Quantity.      Value, 


655,480 
492 

101,7*19 

31,4^8 

58,2rt9 

13,  :*7i 

»,557,fiaf> 
lia,  791 
15.932 
55,678 


f432,fin 

'XI,  746 
67  J  81 
lfi<J.S07 
20,782 

as,  451 
1  «,  7r>9 
!3,fifi7,S-3 
\     107.4*2 

10,515 


Copper, 


QiujitltF.      Valae, 


3,593 
164, 5B2 
m%*J!74 
]44,fi25 
n!<,7^ 
615.  Mi 

244,  m 

296,787 
2,717  I 

i<,35o  : 


ri9 
aa,9H 

2LffWV 

123.101* 

L«19 

U3 

1.670 

13,764 


7,083,603  ,4,675,178  | 

I  I 


1,782,571         356,514 


C/Ounty. 


Churchill... 

Douglas 

Elko 

Esmeralda.. 

Eureka 

Humboldt.. 

Lauder 

Lincoln 

Lyon 

Nye 

Storey 

Washoe 

Whitepine.. 

Total  . 


Lead. 


Quantity.    ,       Valne. 


Zinc. 


137, 

67, 

1,992, 

58, 

701, 

290, 

12, 

274, 

2. 

2r»6, 

.477, 


87 
3, 
158, 
3, 
37, 
15, 

14, 


Quantity, 


Value. 


Total  value. 


38, 735 

543 

3, 075 

19,046 


82, '28,=)  I 

;^2 

181 
1.124 


1,892.984  I         lll,r)86  1 


6.271,311 


200.t)0() 
14.4«M» 


2, 1(>M.  1K\ 


ll.HOO 
M50 


$584,997 

1.838 

210,922 

8,625,464 
628,782 
110,450 
^2,068 

1.144.159 
14.5.565 

5,231,740 
362.801 
113,856 
188,844 

17.591,486 


GOLD,  SILVER,  COPPER,   ETC.,  IN   WESTERN   STATES.  343 

PROGRESS  OP  MINING  INDUSTRY  IN  NEVADA  IN  1907. 

The  increase  of  output  of  $1,876,645  in  1907,  as  compared  with  that 
of  1906,  shows  that  Nevada  is  gradually  making  productive  advances 
in  its  mining  industry,  but  it  may  be  confessed  that  a  much  larger 
yield  was  expected  in  view  of  the  number  of  important  mining  en- 
terprises being  carried  on  in  the  more  prominent  camps,  and  the  nu- 
merous discoveries  being  made  in  both  old  and  new  districts.  It  takes 
time,  however,  for  these  prospects  to  become  productive  mines,  and 
for  all  the  districts  to  prove  their  worth.  The  financial  stringency  in 
the  latter  part  of  1907  nad  a  disastrous  effect  on  many  new  properties 
under  development,  as  lack  of  money  compelled  numbers  of  them  to 
close  down  just  as  they  were  about  to  become  productive.  The  mines 
which  produced  had  difficulties  also,  in  the  matter  of  high  freight 
rates  and  smelter  charges,  and  labor  troubles  in  some  instances  affected 
production.  In  some  camps  where  mines  were  under  development, 
the  "  slump  "  in  the  mining-share  market  prevented  sales  of  treasury 
stock,  the  proceeds  of  which  were  expected  to  yield  money  to  continue 
work.  This  caused  a  good  many  properties  to  close  down,  and  brought 
dull  times  to  camps  previously  active.  In  several  places  ore  was  bemg 
mined  and  stored,  waiting  either  for  coming  transportation  facilities 
or  the  completion  of  local  reduction  works.^  This  was  due  largely  to 
cost  of  shipments  to  smelters,  the  companies  preferring  to  wait  for 
more  advantageous  conditions  rather  than  to  sacrifice  their  ore  at 
small  profit.  Yet  even  with  these  and  other  disadvantageous  circum- 
stances, the  output  of  all  kinds  of  ore  increased  in  Nevada  in  1907,  as 
compared  with  that  of  1906,  with  a  corresponding  increase  in  value 
of  gold,  silver,  copper,  and  lead.  There  is  record  of  229  producing 
mines,  of  which  216  were  deep,  as  compared  with  154  producing  mines 
in  1906,  of  which  142  were  deep.  Nearly  all  the  counties  of  the  State 
now  produce  copper,  and  a  very  large  increase  in  output  of  this  metal 
will  De  seen  in  the  future,  as  new  and  extensive  mines  have  become 
productive  since  the  close  of  the  year,  their  reduction  plants  having 
oeen  completed  in  1908.    These  plants  are  of  very  large  capacity. 

It  is  to  be  noted  that  there  is  apparent  a  very  marked  diminution 
of  the  ore-shipping  feature  in  several  important  districts,  where  mines 
with  large  outputs  now  have  their  own  reduction  plants.  This  feature 
will  be  even  more  noticeable  in  the  report  for  1908,  since  numerous 
reduction  plants  are  to  be  constructed  and  put  into  operation  in  that 
year.  Still  others  are  being  built  or  are  planned.  These  are  men- 
tioned in  jthe  paragraphs  on  the  individual  counties  of  the  State. 

It  is  noteworthy,  also,  that  the  average  value  of  all  kinds  of  ore 
mined  in  Nevada  is  very  high,  though  lower  than  it  was  in  1006.  The 
gradual  elimination  of  the  leasing  system  in  some  of  the  great  mines 
of  Goldfield  and  other  camps  is  responsible  for  this,  as  these  lessees 
took  out  the  best  available  ore  only,  and  the  companies  mine  more 
systematically  and  take  the  ore  as  it  comes.  In  many  camps,  however, 
the  lessees  still  continue  to  work,  and,  indeed,  in  some  instances  are 
doing  almost  the  entire  work  in  the  mines. 

The  extension  of  railroad  facilities  to  the  districts  of  the  State  still 
contiDues,  and  several  camps  are  awaiting  their  arrival  in  order  to 
profit  in  their  mining  operations.  As  these  camps  become  more  self- 
sapporting,  however,  more  reduction  plants  will  be  locally  estab- 
lisned,  thus  doing  away  with  the  necessity  of  shipping  the  ores.    It 
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seems  probable  that  persistent  complaints  about  excessive  freight  rates 
and  smelter  charges  liave  good  foundation,  since,  for  example,  at  sev- 
eral places  no  oi-e  valued  at  less  than  $60  per  ton  is  worth  mining 
under  present  conditions,  and  at  others  little  profit  is  left  after  pay- 
ing railroad  and  smelter  charges  on  classes  of  ore  which  would  be 
considered  high  grade  elsewhere. 

Goldfield  produces  about  70  per  cent  of  the  cold  yield  of  Nevada, 
and  this  proportion  is  likely  to  increase  as  its  older  mmes  become  more 
productive  and  new  ones  begin  to  yield.  There  is  an  evident  desire  at 
this  place  and  other  established  districts  to  drop  the  "  high-pressure  " 
conditions  of  recent  years  and  to  reduce  costs.  All  points  or  econom- 
ical working  are  receiving  more  attention  than  formerly.  In  some 
large  productive  properties  foremen  and  underground  miners  are 
even  brought  in  from  the  Mother  Lode  region  of  California,  where 
they  are  accustomed  to  the  economical  systems  involved  in  mining 
low-grade  ore  in  which  there  is  only  a  small  margin  of  profit.  In 
milling,  also,  careful  study  is  being  made  by  experts  in  the  matter  of 
accomplishing  high  extraction  at  low  cost  and  with  little  waste. 

In  this  connection  it  may  be  stated  that  the  metallurgists  at  the  20- 
stamp  mill  of  the  GoldfielJi  Consolidated  Mines  Company  have  made 
some  remarkably  successful  practical  experiments  m  treating  sul- 
phides by  cyanicie  at  a  greatly  reduced  cost.  In  fact,  by  September, 
1908,  the  results  accomplished  were  so  successful  as  to  obviate,  prob- 
ably, the  necessity  of  shipping  sulphide  ores  to  smelters,  as  each  mine 
can  treat  its  own  for  less  cost  than  the  usual  freight  rates  alone.  It 
is  a  chemical  process,  no  mechanical  appliances  being  necessary,  and 
the  plant  is  very  inexpensive. 

It  has  not  been  considered  necessary  in  this  brief  review  of  the 
progress  of  tlie  mining  industry  of  \evada  to  call  attention  to  ayiy  of 
the  marked  conditions  existing  in  the  different  districts,  or  even  to 
generalize  them,  since  they  are  all  described  in  more  or  less  detail  in 
the  paragrai)hs  on  the  respective  counties.  It  is  proper  to  state,  how- 
ever, that  groat  care  has  been  taken  to  obtain  from  the  companies 
complete  returns  for  the  full  twelve  months  of  the  calendar  year  1907, 
and  it  is  these  figures  which  have  been  used  in  this  chapter.  The  pub- 
lished reports  of  some  of  the  large  producing  companies  in  the  State 
are  made  up  by  fiscal  years,  some  of  these  fiscal  years  ending  in  Au- 
gust, some  in  November,  and  others  in  February.  These  printed  offi- 
cial reports,  therefore,  do  not  always  agree  with  the  total  returns  for 
the  calendar  year  obtained  by  the  United  States  (ieological  Survey. 

REVIEW  BY  INDIVIDUAL  COUNTIES. 
CllUKCllILL  COUNTY. 

This  county  produced  gold  and  silver  valued  at  $584,997  in  1907, 
of  which  $432,017  was  the  value  of  silver  from  the  three  silver  camps 
of  Fairview,  AVonder,  and  Stillwater.  By  far  the  largest  producing 
mine  was  the  Nevada  Hills  Mining  Company,  the  sole  producer  at 
Fairview.  To  protect  individual  returns  the  three  districts  have  been 
combined  and  only  the  total  for  Churchill  County  made  public. 

Fairvieic  district. — Fairview  lies  close  to  the  old  overland  trail. 
Wonder  is  18  miles  north  of  Fairview.  To  get  to  either  camp  a 
branch  line,  16  miles  in  length,  is  taken  from  Hazen  to  Fallon,  the 
headquarters  of  the  government  Carson  Flat  irrigation  project,  whence 
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The  old  camp  of  Tuscarora  promises  to  be  rejuvenated  in  1908. 
Twenty  years  ago  the  mines  of  the  camp  were  well  known  on  the 
San  Francisco  btock  Exchange.  Some  of  these  are  the  Navajo, 
Grand  Prize,  Columbia,  Infidel,  Dexter,  North  Belle  Isle,  and  De 
Freese.  It  has  been  estimated  that  these  veins  produced  manv 
millions  when  formerly  worked.  The  district  has  again  taken  life 
after  lying  almost  idle  since  the  seventies.  The  old  methods  of  ex- 
traction were  costly;  the  companies  were  many  and  under  separate 
and  extravagant  management.  The  mining  and  treatment  cost  per 
ton  in  early  days  was  never  under  $18  and  seldom  under  $35.  All 
ore  under  $35  was  thrown  on  the  dumps.  The  plans  are  to  work 
the  dumps  by  the  cyanide  process  and  to  reopen  tne  mines  for  free- 
milling  and  cyanide  treatment. 

The  Tuscarora-Nevada  Mines  Corporation  has  been  formed  to 
work  these  old  properties  under  one  combination.  The  holdings  of 
the  company  consist  of  80  odd  claims,  a  40-stamp  mill,  and  cyanide 
plant.  Botn  are  to  be  repaired  and  put  in  or(Jer  in  1008.  The  new 
company  asserts  that  there  are  on  old  dumps  alone  4,800,000  tons  of 
ore  available  in  Tuscarora,  on  which  a  profit  of  $1.50  can  be  made, 
taking  the  average  value  of  the  ore  at  $3.50.  The  deepest  workings 
of  the  old  mines  are  down  to  700  feet.  The  Dexter  is  down  250  feet. 
This  mine  is  equipped  with  a  hoist  in  good  condition. 

There  was  considerable  production  from  this  camp  in  190G  from 
the  milling  and  cyaniding  of  old  tailings,  but  no  work  was  done  in 
1907.  The  company  also  has  2,000  acres  of  placer  land,  said  to  run 
13.47  cents  per  cubic  yard.  The  Hydraulic  Mining  and  Milling  Com- 
pany likewise  has  considerable  placer  holdings  at  Tuscarora  and  a 
water  right  on  McCann  Creek,  3  miles  away. 

Between  Elko  and  Tuscarora  is  Lone  Mountain,  which  district 
shows  ^ood  values  in  copper  and  lead.  Several  properties  there  are 
being  developed. 

Svruce  Mountain  district. — Before  the  Nevada  and  Northern  Rail- 
roaa  was  opened  the  freighters  took  the  road  from  Wells  through  the 
fertile  Clover  Valley,  then  out  into  the  desert  to  Cherry  Creek  and 
Ely.  This  road  passed  within  3  miles  of  Spruce  Mountain,  whero 
considerable  work  was  done  in  1007.  The  mountain  of  dolomitic 
limestone  is  cut  from  east  to  west  by  a  huge  dike  of  rhyolitic  rock. 
The  camp  is  a  good  producer  of  lead  and  silver,  found  in  the  lime- 
stone, but  during  the  last  year  the  mining  of  copper  has  been  the 
main  work.  The  mines  are  yet  only  in  development,  but  rich  copper 
oxide  and  native  copper  were  shipped  by  the  Spruce  Mountain  Cop- 
per Company  during  the  year  1007.  As  yet  only  the  oxides  of  copper 
have  been  found  at  a  depth  of  107  feet.  The  Black  Forest  Mining 
and  Smelting  Company  on  Spruce  Mountain  operates  a  lead-silver 
mine,  whose  principal  ore  is  lead  carbonate  and  lead  arsenate.  The 
ore  is  very  basic  and  is  not  sent  to  a  custom  smelter  but  treated  in  a 
small  20-ton  coke  smelter  on  the  property.  The  ore  contains  20  i)er 
cent  of  lead  and  18  ounces  of  silver.  No  ores  were  treated  in  1007, 
but  considerable  development  was  made.  Some  copper  ore  has  be(»n 
opened  up  on  this  property.  The  Big  Four  Copper  Company  exj)ects 
to  work  m  1908.  The  Western  Pacific  Railway  will  have  ji  station 
within  15  miles  of  Spruce.  The  nearest  railroad  point  now  is  Wells, 
at  a  distance  of  58  miles. 
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down  in  April,  1907.    The  ore  was  mined  from  open  cuts.    The 
Black  Prince  mine  made  several  shiDments  of  ore. 

There  was  also  some  activity  in  the  White  Plains  district,  but  no 
production. 

DOUGLAS   COUNTY. 

Douglas  County  made  a  very  small  production  from  the  Buckskin 
district  and  from  a  small  placer  mine  in  the  Silver  Lake  district. 

Several  old  properties  were  reopened  and  some  new  companies 
organized  in  the  Gardnerville  district.  The  Orpheus  mine,  a  for- 
mer producer,  was  reopened,  and  a  2-stamp  mill  was  put  in  opera- 
tion in  1008.  Development  work  was  done  on  the  mine  of  the 
Douglas  Mininj^  and  Eeduction  Company.  It  was  planned  to  reopen 
the  Bismark  mine  in  1908.  The  property  of  the  Longfellow  Mining 
jind  Milling  Company  is  equipped  with  a  7-stamp  plate-amalgama- 
tion mill,  with  concentrator.  This  company  only  did  development 
work  on  its  8  claims  in  1907,  but  expects  to  be  a  steady  producer  in 
1908.  The  Big  Frank  mine  of  this  company  has  been  equipped  with 
a  gasoline  hoist  and  an  air  compressor.  The  Pinenut  Mines  and 
Development  and  Power  Company,  a  new  concern,  erected  a  5-stamp 
mill  at  the  close  of  the  year.  The  company  owns  a  large  acreage. 
The  Nevada  Gold  Placer  Mining  Company  was  reorganized  and  is 
now  called  the  ''  Success  Mining  Company  of  Nevada."  Hydraulick- 
ing  is  to  commence  in  the  summer  of  1908. 

Some  load,  silver,  and  zinc  properties  were  opened  up  near  Wel- 
lington, Lyon  County,  on  the  line  between  Lyon  and  Douglas  counties. 

ELKO    COUNTY. 

The  value  of  the  output  of  Elko  County  in  1907  was  $145,670  in 
^old,  $22,740  in  silver,  $82,918  in  copper,  $7,303  in  lead,  and  $2,285 
m  zinc,  a  total  of  $210,922,  and  an  increase  of  $2,369  over  the  output 
of  1900.  This  total  was  the  product  of  11  mines,  with  a  total  ton- 
nage of  42,531,  of  which  only  1,001  tons  were  shipped  to  smelters, 
the  rest  being  treated  by  mills  at  the  mines. 

Aura,  Edfjement^  Mountain  City,  and  Tnscarora  districts, — To 
the  north  of  Elko  are  the  mineral  districts  of  Tuscarora,  Aura,  Edge-. 
ment,  and  Mountain  City.  At  Mountain  Citv  the  Protection  Min- 
ing Company  was  the  principal  producer,  'the  mine  is  equipped 
with  a  10-stamp  plate-amalgamation  nyll,  with  concentration.  Some 
crude  ore  was  shij)ped  to  the  smelter  in  1907.  The  company  has 
2,400  acres  of  ground  reported  to  be  mineralized.  The  Nelson  Min- 
ing Company,  equipped  with  a  lo-stamp  Merrill  mill  and  3  Wilfley 
tables,  nuide  a  small  tc>^t  run.  This  mine  has  been  in  litigation  for 
two  years.  The  Hall  mine  made  a  small  production,  and  the  Scaggs 
property  was  said  to  have  made  a  small  shipment,  but  no  report 
could  be  obtained.  At  Aura  the  Aura  King  Gold  Mining  Company 
worked  4  mines.  The  company  has  a  5-stamp  mill^  with  plate  amal- 
gamation and  concentration.  A  shipment  of  lead-silver  ore  was  made 
from  the  Astor  Group  and  from  the  Double  Eagle. 

At  Edgement,  4  miles  from  Aura,  is  the  20-stamp  plate-amalgama- 
tion mill,  with  concentration,  and  00-ton  cyanide  plant  of  the  Mon- 
tana Mining  Company  (Limited).  This  mine  is  the  largest  pro- 
ducer in  the  county.  The  company  owns  valuable  water  rights, 
and  the  plant  is  operated  by  electricity. 


GOLD,  SILVER,   OOPPEB,   ETC.,   IN    WESTERN    STATES.  347 

The  old  camp  of  Tuscarora  promises  to  be  rejuvenated  in  1908. 
Twenty  years  ago  the  mines  of  the  camp  were  well  known  on  the 
San  Francisco  Stock  Exchange.  Some  of  these  are  the  Navajo, 
Grand  Prize,  Columbia,  Infidel,  Dexter,  North  Belle  Isle,  and  De 
Freese.  It  has  been  estimated  that  these  veins  produced  manv 
millions  when  formerly  worked.  The  district  has  again  taken  li/e 
after  lying  almost  idle  since  the  seventies.  The  old  methods  of  ex- 
traction were  costly;  the  companies  were  many  and  imder  separate 
and  extravagant  management.  The  mining  and  treatment  cost  per 
ton  in  early  days  was  never  under  $18  and  seldom  under  $35.  All 
ore  imder  $35  was  thrown  on  the  dumps.  The  plans  are  to  work 
the  dumps  by  the  cyanide  process  and  to  reopen  tlie  mines  for  free- 
milling  and  cyanide  treatment. 

The  Tuscarora-Nevada  Mines  Corporation  has  been  formed  to 
work  these  old  properties  under  one  combination.  The  holdings  of 
the  company  consist  of  80  odd  claims,  a  40-stamp  mill,  and  cyanide 
plant.  Botn  are  to  be  repaired  and  put  in  or<Jer  in  1008.  Tlie  new 
company  asserts  that  there  are  on  old  dumps  alone  4,800,000  tons  of 
ore  available  in  Tuscarora,  on  which  a  profit  of  $1.50  can  be  made, 
taking  the  average  value  of  the  ore  at  $3.50.  The  deepest  workings 
of  the  old  mines  are  down  to  700  feet.  The  Dexter  is  down  250  feet. 
This  mine  is  equipped  with  a  hoist  in  good  condition. 

There  was  considerable  production  from  this  camp  in  190G  from 
the  milling  and  cyaniding  of  old  tailings,  but  no  work  was  done  in 
1907.  The  company  also  has  2,000  acres  of  placer  land,  said  to  run 
13.47  cents  per  cubic  yard.  The  Hydraulic  Mining  and  Milling  Com- 
pany likewise  has  considerable  placer  holdings  at  Tuscarora  and  a 
water  right  on  McCann  Creek,  3  miles  away. 

Between  Elko  and  Tuscarora  is  Lone  Mountain,  which  district 
shows  ^ood  values  in  copper  and  lead.  Several  properties  there  are 
being  developed. 

Svruce  Mountain  district. — Before  the  Nevada  and  Northern  Rail- 
roaa  was  opened  the  freighters  took  the  road  from  Wells  through  the 
fertile  Clover  Valley,  then  out  into  the  desert  to  Cherry  Creek  and 
Ely.  This  road  passed  within  3  miles  of  Spruce  Mountain,  when^ 
considerable  work  was  done  in  1907.  The  mountain  of  dolomitic 
limestone  is  cut  from  east  to  west  by  a  hug:e  dike  of  rhyolitic  rock. 
The  camp  is  a  good  producer  of  lead  and  silver,  found  in  the  lime- 
stone, but  during  the  last  year  the  mining  of  copper  has  been  the 
main  work.  The  mines  are  yet  only  in  development,  but  rich  copi)er 
oxide  and  native  copper  were  shipped  by  the  Spruce  Mountain  Cop- 
per Company  during  the  year  1007.  As  yet  only  the  oxides  of  copper 
nave  been  found  at  a  depth  of  107  feet.  The  Bhick  Forest  Minmg 
and  Smelting  Company  on  Spruce  Mountain  operates  a  lead-silver 
mine,  whose  principal  ore  is  lead  carbonate  and  lead  arsenate.  The 
ore  is  very  basic  and  is  not  sent  to  a  custom  smelter  but  treated  in  a 
small  20-ton  coke  smelter  on  the  property.  The  ore  contains  20  i)er 
cent  of  lead  and  18  ounces  of  silver.  No  ores  were  treated  in  1907, 
but  considerable  development  was  made.  Some  copper  ore  has  been 
opened  up  on  this  property.  The  Big  Four  Copper  Company  expects 
to  work  m  1908.  The  Western  Pacific  Railway  will  have  a  station 
within  15  miles  of  Spruce.  The  nearest  railroad  point  now  is  Wells, 
at  a  distance  of  58  miles. 
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Opposite  Spruce  Mountain  are  the  Ruby  Mountains,  very  little 
prospected,  but  reported  to  show  good  copper  values.  Dolly  v  arden, 
in  the  Antelope  Range  and  about  100  miles  south  of  Wells,  has  some 
good  copper  prospects. 

Railroad  distnct. — This  old  camp  of  1869-1884  had  two  producers 
in  1907.  The  Standing  Elk  mine  of  the  Nevada  Bunker  Hill  Mining 
Company  was  workedT)y  lessees,  who  shipped  to  Salt  Lake  City  2*2 
cars,  averaging  20  ounces  of  silver,  10  per  cent  of  lead,  5  per  cent  of 
copper,  and  5  per  cent  of  zinc.  The  company  has  a  wagon  haul  of 
10  miles  to  Rames  siding  on  the  Eureka  and  Palisade  Railway.  The 
camp  is  28  miles  from  Elko,  and  connected  with  that  place  by  a  good 
wagon  road.  The  Sweepstake-Como  mine  made  several  shipments 
in  1907,  and  in  1908  opened  up  some  higher  grade  ore.  Development 
has  gone  on  steadily. 

Tecama  district, — Tecoma,  on  the  Southern  Pacific  Railroad,  is 
about  GO  miles  from  the  Utah  line.  During  the  summer  of  1907  there 
was  quite  a  rush  into  this  country,  and  the  whole  district  from  tiie 
railroad  to  Contact  was  staked  out.  N.  S.  Jackson  shipped  consid- 
erable lead  ore  from  his  mine  10  miles  north  of  Tecoma. 

Gold  Circle  district, — At  Gold  Circle,  60  miles  north  of  Grolconda, 
is  another  new  camp  of  the  last  few  months  of  1907.  An  area  of  12 
square  miles  was  covered  with  claims  in  September,  1907.  The  ore  is 
found  in  a  honeycoml>ed  quartz  with  hematite  and  carries  hirfi  values 
in  gold.  The  ore  is  free  milling  and  water  is  abundant.  Not  only 
are  the  ledges  reported  to  l>e  rich,  but  the  placers  are  expected  to  be 
very  productive.  Wood  is  scarce  and  the  winters  are  cold.  During 
the  spring  of  1908  considerable  jvork  was  done  at  this  camp,  to  whi^ 
the  Post-Office  Department  has  given  the  name  of  Midas.  It  is 
reported  that  ore  was  ship{)ed  from  several  properties,  and  the  Gold 
Crown  Mining  Comj)any  has  erected  a  mill.  Other  properties  are 
the  (loldon  Chariot,  thoP^lko  Prijice,  and  those  of  the  Nevada  Gold 
Circle  Mining  Company.  The  camp  lies  on  Rock  Creek  in  a  straight 
line  bi^tween  Golconda  and  Tuscarora,  and  near  the  old  post-office  at 
Fairlawn. 
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Metallic  production  of  Enrnvralda  County,  A'cr.,  in  1906  and  1907. 
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Silver. 

Copper. 
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§r 

Value. 

Quantity. 
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Quantity. 
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141,975 
101,789 
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180.000 
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834.740 
21,066 

1907 

412,813.72 

8,533,617 

67,181 

1  ncrease  ( + )  or  decrease  (  - ) . 

1 

f  OH,  136. 09    -+-1,408,498 

-40, 186 

-27,942 

-74.726 

-18.685 
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Lead. 
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838,561 

Quantity. 

^ 
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1906 

Fine  ounces. 
076.610 
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Pounds. 
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>U19 
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-608,9- 

•5 

-34,982 
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+82 
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From  these  figures  it  may  be  seen  that  Esmeralda  is  by  far  the 
most  productive  county  in  Nevada  in  total  yield,  its  output  for  1907 
having  been  49  per  cent  of  the  total  of  the  entire  State.  The  output 
of  412,813.72  fine  ounces  of  gold,  valued  at  $8,533,617,  in  lOOt,  was 
greater  by  $1,408,498  than  in  1906.  The  output  of  silver  and  copper 
declined  to  s<Mne  extent  and  a  material  falling  off  is  shown  in  the 
lead,  viz,  608,975  pounds,  with  a  decreased  value  of  $34,982  as  com- 
pared with  1906.  There  was  a  small  quantity  of  zinc  produced  in 
1907,  whereas  there  was  none  in  1906.  The  total  gam  in  value 
amounted  to  $1,331,921.  With  33  producing  mines,  as  compared 
with  26  in  1906,  there  were  mined  130,441  short  tons  of  ore,  as  against 
71,883  tons  in  1906.  Of  this  total  quantity,  129,493  tons  were  sili- 
ceous ore,  809  copper  ores,  112  lead  ores,  and  27  tons  copper-lead-ziuc 
ores,  the  siliceous  ore  yielding  almost  all  the  gold,  the  amount  from 
that  source  having  been  $8,532,777  in  1907.  This  class  of  ore  also 
yielded  $59,120  of  the  silver  out  of  the  total  for  the  county  of  $67,181. 

In  Esmeralda  County  is  Goldfield,  the  most  productive  and  impor- 
tant district  of  the  State.  The  other  districts  are  Aurora,  Buena 
Vista,  Hawthorne,  Buckley,  Lida,  Hornsilver,  Luning,  Caudelaria, 
M ina,  Pinegi*ove,  Silver  Peak,  and  Thorp. 

Aurora  district, — In  the  sixties  Aurora,  close  to  the  borders  of  Cali- 
fornia, not  far  from  Bodie,  Mono  County,  Cal.,  was  an  exceedingly 
prosperous  and  productive  district,  with  a  lar|je  population  and  sev- 
eral mills  of  good  capacity.  On  the  exhaustion  of  the  high-grade 
ores  of  the  cump  it  was  abandoned  and  lav  idle  many  vears,  the  only 
work  done  being  in  ti'eating  the  old  tailings  from  former  milling 
operations.  In  1907  the  only  producer  of  moment  was  the  J.  S.  Cain 
CSonsolidated  Gold  Mining  Company,  working  the  Aurora  mines, 
which  include  the  Prospectus,  Wide  West,  Northern  Belle,  Juanita, 
Real  del  Monte,  and  Durand  claims.  The  j)r()perty  is  ecjuipped  with 
a  20-stamp  mill,  without  concentrators.  The  California  Exploi'a- 
tion  Company,  which  had  no  yield  in  1907,  expects  to  erect  a 
20-stamp  mill,  with  a  cyanide  plant,  in  1908.  The  work  so  far  has 
been  confined  to  development,  and  they  now  are  reported  to  have  over 
4,800  feet  of  work  on  vein  matter  from  over  30  oi)enings.  The  prin- 
cipal properties  owned  by  this  company  are  the  Eva,  Ophir,  Sunny 
Jim,  Clarence,  Monarch,  Columbian,  and  Seminole  claims.  The  pro- 
duction of  the  camp  in  1907  was  not  large. 

Buena  Vista  district. — ^This  district,  also  known  as  Oneota,  had 
a  small  yield  in  1907.  The  Indian  Queen  mine  comprises  a  group 
of  several  locations,  worked  from  1  tunnel  1,000  feet  long.  The  out- 
put is  sold  to  the  American  Smelting  and  Refining  Company.  The 
ferownie  Mining  Company  was  developing  in  1907  and  expects  pro- 
duction in  1908.  The  Buena  Vista  Mining  Company  is  preparing:  to 
erect  a  10-stamp  mill.    The  ore  is  of  low  grade,  but  reported  ])lentiful. 

Goldfield  district. — Goldfield  is  the  most  imi)ortant  district  in 
Nevada,  considering  productiveness,  population,  reduction  works, 
and  the  number  of  mmes  operated.  The  camp  is  situated  24  miles 
south  of  Tonopah  in  the  southern  rim  of  (me  of  the  typical  desert 
basins  of  the  region.  The  earlv  discoveries  in  the  district  did  not 
give  much  indication  of  the  wealth  it  was  eventually  to  produce,  and 
what  has  since  proven  to  be  the  richest  ground  was  not  located  by 
the  earlier  prospectors.  With  few  exceptions  all  the  mines  of  im- 
portance were  first  opened  and  developed  by  the  leasing  system^  as 
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many  of  the  rich  ore  bodies  were  found  near  the  surface.  The  rail- 
road from  Tonopah  was  completed  to  Goldfield  in  Septenaber,  1905, 
so  that  since  that  time  it  has  enjoyed  transportation  facilities.  Much 
has  been  written  on  the  geology  and  ore  deposits^  of  this  district.** 

Therefore  it  is  not  necessary  to  consider  these  subjects  in  this  place. 
The  metallurgical  features  ol  the  camp  are  given  at  the  close  of  this 
chapter. 

The  production  of  Goldfield  district  in  1906  and  1907,  with  in- 
crease for  the  latter  year,  is  given  in  the  following  table  in  fine  ounces 
and  value : 

Production  of  Goldfield  dintrict,  Esmeralda  County,  Ncv.,  in  1906  and  1907  in 

fine  ounces. 


Year. 

Gold. 

Silver. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1906         

339,890.20 
406,756.16 

$7,026,154 
8,406,396 

15,648 
71,  TIC 

$10,484 
47,829 

$7,036,638 

1907 

8,455,725 

Increase 

66,865.96 

1,882,242 

56,062 

88,845 

1,419,067 

This  total  increase  valued  at  $1,419,087  for  the  year  is  quite  sub- 
stantial, especially  in  view  of  the  fact  that  the  financial  stringency 
during  the  year  put  a  stop  to  certain  development  work  which  might 
otherwise  have  resulted  m  further  production.  The  ore  treated  in 
1907  was  all  siliceous,  and  in  quantity  was  101,136  tons,  as  compared 
with  a  production  of  59,628  tons  in  1906 — an  increase  of  41,608  tons. 
This  total  tonnage  yielded  $8,408,396  in  gold,  which  is  $1,382,242 
moio  than  was  obtained  from  the  59,628  tons  worked  in  1906.  On 
the  same  basis  of  comparison  the  silver  yield  showed  an  increase 
valued  at  $36,845. 

Of  the  total  of  101,136  tons  of  ore  treated,  17,782  tons  were  milled, 
yielding  $595,483  in  gold  and  silver  valued  at  $5,651,  a  total  value 
of  $()01,134.  The  434  tons  of  concentrates  obtained  from  17,782  tons 
of  milling  ore  yielded  $195,231  in  gold  and  silver  valued  at  $2,057, 
a  total  value  of  $197,288. 

The  value  recovered  from  ores  milled  therefore  was  $798,422  in  gold 
and  silver,  or  an  average  in  gold  and  silver  of  $44.90  per  ton.  Crude 
ore  shipi)ed  to  smelters  amounted  to  83,354  tons,  which  contained 
$7,617,682  in  gold  and  $39,621  in  silver,  a  total  in  gold  and  silver  of 
$7,657,303,  or  an  average  of  $91.86  per  ton  in  gold  and  silver.  The 
general  average  value  of  the  101,136  tons  of  Goldfield  ores  treated  at 
both  mills  and  smelters  in  1907  was  $83.61  per  ton  in  gold  and  silver.* 
In  the  future  much  less  of  the  ore  will  be  shipped  to  smelters  as  the 
milling  capacity  of  the  camp  is  rapidly  increasing. 

«.T.  E.  Spurr.  Bull.  V.  S.  Geological  Survey  No.  225,  1004. 

J.  E.  Spurr,  Bull.  W  S.  Oolo^lcal  Survey  No.  200.   10o5. 

F.  L.  Ransome.  Bull.  V.  S.  Oeol.  Survey  No.  'MY.X,  lOor.. 

Sydney  II.  Ball,  Bull.  V.  S.  Geol.  Survey  No.  308.  1007. 

J.  B.  Hastin^TH  and  C.  P.  Berkey.  Trans.  Am.  Inat.  Mln.  Eng..  1006. 

Ed»:ar  A.  Collins,  Min.  and  Sci.  Press.  Sep! ember  2S,  October  5.  1007. 

T.  A.  RlCkard,  Mln.  and  Scl.  Press,  May  30  and  June  20.  1008. 

*By  recovery  In  the  case  of  the  milling  ores  and  by  assay  value  of  the  smelting  ores. 
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The  following  table  shows  the  production  of  gold  and  silver  in  the 
Goldfield  district  from  the  time  it  became  productive  up  to  the  end 
of  1907: 


Production  of  Goldfield  district,  Esmeralda  County ,  Nev.,  from  its  inception  in 
1903  to  1907,  inclusive,  in  fine  ounces. 


Year. 

Gold. 

Silver. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1908 

3,418.66 
113,293.23 
91,087.76 
339,890.20 
406,756.16 

$70,670 
2,341,979 
1,882,951 
7,026,154 
8,408,896 

287 

19,954 

8,589 

15,648 

71,710 

1155 
11,374 
5,188 
10,484 
47.329 

$70,825 

19W 

2,353,353 

1906 

1,888,139 

1906 

7,036,638 

1907 

8,455,725 

Total 

9^,446.01 

19,730,150 

116,188 

74,530 

19,804,680 

The  most  important  and  most  productive  mines  in  the  camp  are 
those  owned  by  the  Goldfield  Consolidated  Mines  Company.  It  was 
organized  in  November,  1906,  and  in  March,  1907,  acquired  control 
of  the  Combination  Mines  Company  and  operated  that  company  as  a 
subsidiary  until  June,  1907,  when  it  finally  absorbed  the  Combination 
Company.  The  properties  owned  and  controlled  by  the  Goldfield 
Mines  Company  are  those  of  the  Combination  Nos.  1,  2,  and  3,  Hazel, 
Queen,  Rustler,  Fraction,  Golconda,  Goldstone,  Mammoth,  Wonder, 
Red  Boy,  Victor,  Sideline  Fraction,  O.  K.  Fraction,  Goldfield  Mohawk 
Mining  Company  (Mohawk  Nos.  1  and  2  and  Slim  Jim  Fraction), 
Red  lop  Mining  Company  (Red  Top  and  Little  Red  Top),  Jumbo 
Mining  Company  (Jumbo,  Clermont,  Grizzly  Bear,-  and  Lucky  Boy), 
Laguna  Goldfield  Mining  Company  (Laguna,  Miss  Jessie,  Last 
Chance),  and  Goldfield  Mining  Company  (January  and  February). 
Development  in  1907  up  to  >fovember  1  was  on  the  Red  Top,  Laguna, 
Laguna  leases,  Jumbo,  Combination,  Combination  leases,  Goldfield 
Mining  Company  leases,  Mohawk  mine,  and  Mohawk  leases,  and 
amounted  altogether  to  32,354  feet,  or  C.l  miles,  not  including  stope 
work.  This  total  included  8,983  feet  of  shafts,  10,5G3  feet  of  drifts, 
11^16  feet  of  crosscuts,  1,124  feet  of  raises,  and  368  feet  of  winzes. 
Considerable  work  has  l3een  done  in  these  mines  by  lessees,  and  it  has 
been  necessary  to  make  a  considerable  expenditure  in  repairing,  tim- 
bering, and  restricting  caving  areas  of  the  old  lease  workings  in  dif- 
ferent properties.  During  1907  ore  shipments  were  curtailed,  pro- 
duction interrupted,  and  expenses  increased  by  strikes  in  mines  and 
railroads.  The  excessive  charges  made  for  shipping  ore  to  smelters 
induced  the  management  to  l)egin  the  construction  of  a  100-stamp 
mill,  which  will  be  completed  before  the  end  of  1908. 

In  the  process  of  prospecting  for  and  developing  profitable  ore 
bodies  a  great  quantity  of  milling  ore  has  been  disclosed,  and  the  new 
mill  will  treat  the  bonanza  and  the  low-grade  ores  together.  The 
CcHnbination  and  Kinkead  mills,  owned  by  the  company,  were  too  lim- 
ited in  capacity  to  handle  all  the  ores  mined,  and  the  larger  part  was 
shipped  to  smdters. 
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The  following  statement  concerning  the  ore  bodies  in  these  prop- 
erties is  taken  from  the  annual  report  of  the  company,  dated  Novem- 
ber 1,  1907: 

In  the  "Announcement"  a  year  ago  (1906)  the  fonowing  statements  were 
made : 

In  the  Mohawk  No.  2,  the  bonanza  ores  have  been  found  continuously  from 
the  south  end-line  northward  for  a  distance  of  nearly  (500  feet  along  the  claim, 
and  complete  development  promises  to  show  their  connection  with  similar 
l»odies  recently  discovered  in  the  Kalfus  lease  600  feet  away.  In  fact,  it  now 
begins  to  appear  that  the  series  of  remarkably  rich  ore  bodies  in  the  Combina- 
tion, January,  Combination,  Fraction,  Mohawk,  Jumbo,  and  Red  Top  will  soon 
be  deliiiitoly  correlated  as  an  articulated  system  of  veins  due  to  the  same 
causes  and  together  forming  a  system. 

Strictly  speaking,  the  bonanza  ore-shoots  are  only  extraordinary  rich  segre- 
gations within  greater  masses  of  quartz  deposits  which  range  from  a  few  feet 
to  more  than  100  feet  in  width,  commonly  called  **  ledges."  Millions  of  cubic 
feet  of  such  material  have  been  developed  in  the  breccia  zones,  which  every- 
where contain  gold  values.  Such  l)odles  are  the  great  veins  of  Goldfield,  and, 
when  company  milling  is  fully  InstltuttMl,  a  great  portion  of  these  masses  will  be 
milleil  at  g<K)d  profit.  Such  is  their  extent  that  a  supply  of  mill  ore  is  assured 
for  a  period  of  many  years  after  the  rich  ores  have  been  extracted. 

The  underground  developments  and  geological  study  of  the  past  year  (1907) 
have  only  served  to  render  more  definite  the  conception  of  these  veins  as  above 
expresswl,  and  to  articulate  their  parts  still  more  closely  as  great  lodes  made  up 
of  immense  elongated  masses  of  quartz  or  sillclfied  material  in  breccia  fissures 
of  great  width,  surrounding  large  irregular  horses  of  porphyrj',  yet  nowhere  so 
far  as  developed  Interrupted  in  their  continuity  as  a  fissure  system. 

The  Mohawk-Combination  and  the  Jumbo  lode  systems  now  appear  to  diverge 
and  become  distinct  to  the  south  on  tlielr  strikes,  but  they  apparently  unite 
northward  in  the  Mohawk  Xo.  2  and  Red  Top  claims. 

'J'lie  new  west  body  In  the  Red  Top  jind  the  longer  known  bodies  in  the  old 
workings  stand  in  the  same  relation  as  the  Mohawk  bodies;  also  the  Combina- 
tion, January,  and  February  quartz  bodies  may  be  regarded  as  the  southward 
continuation  of  the  same  lode.  None  of  the  quartz  bodies  on  the  hanging  or 
foot  wall  sides,  or  tlio  connecting  masses  between,  could  be  isolated  or  defined 
for  any  grc^it  distance  as  separate  vein  deix)sits.  Taken  together  they  form  a 
system  of  tissnriiig  and  a  system  of  vein  deix)slts  due  to  the  same  causes 
acting  over  the  same  geological  i)erIods. 

The  low-grade  distributed  values  for  great  width  In  the  quartz  bodies,  also 
the  ramifying  Internal  bands  of  high  grade  and  the  larger  bonanza  segregation, 
as  307-stope  in  the  Mohawk,  are  the  result  of  continuously  operating  and  in- 
tensely active  solutions  which  naturally  effected  the  richest  precipitation  in 
the  more  open  parts  of  the  lode. 

On  account  of  the  comparatively  recent  deposition  of  the  lodes,  erosion  has 
l>een  only  moderate.  It  is  ])rol)able  that  the  outcrops  have  not  been  reduced 
more  than  750  feet  below  their  original  position.  Oitly  a  relatively  small  imrt 
of  the  ore  dei)osits  have  therefore  been  removed  and  dissipated  over  the  plains 
surrounding  the  district. 

All  these  considerations  are  marked  evidence  tliat  mining  may  be  pursued 
to  great  depths,  and  this  is  also  assured  by  the  visible  promise  shown  in  the 
deepest  develoimients. 

Sufficient  underground  work  has  been  accomplisheil  already  to  make  it  posi- 
tive that  the  CJoldtleUl  district  may  have  geological  features  peculiar  to  itself 
and  not  strictly  resembling  any  other,  yet  (ronnnercially  si)eaking.  It  now  begins 
to  appear  that  it  is  possibly  the  greatest  gold  district  yet  discovered  on  this 
continent. 

The  Florence  Gold  Mining  Company  has,  next  to  the  Goldfield 
Consolidated,  the  most  productive  properties  at  Goldfield,  and  the 
output  by  the  company  and  the  lessees  was  quite  large  in  1907.  The 
company's  shaft  is  350  feet  deep,  with  about  12,000  feet  of  hori- 
zontal workings.  In  addition,  18  lessees  have  about  25,000  feet  more 
development  work  done.  The  ore  was  shipped  to  smelters  in  1907, 
but  a  40-stamp  mill  has  since  been  constructed,  with  plate-amal^- 
mation,  concentrators,  and  cyanide  plant.     The  Jumtx)  Extension 
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Alining  Company  has  about  2,000  feet  of  shafts,  of  which  the  deep- 
est is  500  feet,  and  about  10,000  feet  of  drifts.  All  the  ore  is  shipped. 
The  Combination  Fraction,  St.  Ives  Gold  Mining  and  Milling  Com- 
pany (Codd  lease),  and  Gold  Bar  Mining  Company  are  other  pro- 
ducers of  note.  In  the  Diamondfield  section  of  the  district  the  pro- 
ducers are  the  Quartzite'and  Black  Butte  and  Goldfield  Daisy  mines. 
A  numl)er  of  returns  were  obtained  from  men  who  were  working 
small  leases  at  various  mines. 

There  is  a  large  number  of  nonproducing  mines  in  the  district, 
upon  some  of  which  more  or  less  development  work  is  being  carried 
on.  In  the  properties  of  the  Atlanta  Mines  Company  a  number  ©f 
lessees  operated,  but  no  ore  of  commercial  value  was  developed.  The 
Albermarle  Mining  Company  prospected  and  finally  opened  a  vein. 
The  Black  Ant  Mines  Company  did  active  work,  but  developed  no 
ore.  The  Kewana  Mining  Company  did  over  3,000  feet  of  work  and 
had  7  lessees  on  the  property,  one  of  whom  had  a  shaft  down  400 
feet  and  another  a  shaft  aown  300  feet. 

The  Goldfield  Monarch  Mining  Company  spent  about  $10,000  in 
development  work  without  thus  far  discovering  ore.  It  has  4  ver- 
tical shafts  from  40  to  150  feet  deep,  and  4  tunnels  from  50  to  300 
feet  long.  The  Goldfield  C.  O.  D.  Company  obtained  some  ore,  but 
none  was  reduced.  The  Goldfield  Great  Bend  Mining  Company 
has  a  300- foot  shaft  and  about  1,500  feet  of  other  development  work. 
In  the  Empire  Goldfield  Mining  Company,  lessees  have  been  oper- 
ating, but  no  shipping  ore  was  developed.  There  are  numerous  pros- 
pects and  small  mines  in  this  extensive  camp.  Since  the  close  of  the 
year  many  changes  in  ownership  have  taken  place,  and  certain  im- 
portant mergers  or  combinations  of  claims  have  been  made,  details 
of  which  belong  in  a  subsequent  report. 

Mr.  F.  L.  Ransome,  writing  of  conditions  as  they  were  in  1905, 
summarizes  the  occurrence  at  Goldfield  as  follows : 

The  deposits  hitherto  of  most  importance  in  the  Goldfield  district  are  irregu- 
lar bodies  of  rich  oxidized  gold  ore.  These  have  been  derived  from  sulphide 
ores,  of  more  or  less  complex  mineralogical  character,  in  which  pyrite  is 
accompanied  by  minerals  containing  copi)er,  silver,  antimony,  arsenic,  bismuth, 
tellurium,  and  other  elements.  The  most  notable  features  of  the  oxidized  ore 
bodies  are  their  remarkable  richness  and  their  equally  remarkable  Irroj^cu- 
larity.  The  ores  are  almost  without  exception  associated  with  cragj?y  outcrops 
of  Bilicified  volcanic  rock,  although  only  a  very  small  proportion  of  those  out- 
crops, which  are  extraordinarily  numerous  and  constitute  the  most  striking 
BUpei^dal  feature  of  the  district,  have  been  found  productive.  Associated  with 
the  siliciflcation,  other  processes  of  locally  intense  alteration  have  also  bwn 
active,  producing  in  many  cases  a  softening  of  the  rock  affected  and  thus  serv- 
ing to  accentuate  the  siliclfled  portions  under  the  selective  action  of  erosion. 
The  deposits  have  formed  along  zones  of  Assuring  which,  for  the  most  part, 
are  very  irregular  in  trend,  are  rarely  traceable  in  any  one  direction  for  more 
than  half  a  mile,  and  are  not  planes  of  notable  faulting.  Branching  and  inter- 
section are  very  common.  Many  of  the  outcrops  show  no  linear  character, 
being  mere  irregular  knobs  of  siliceous  material.  Some  of  these  probably  rep- 
resent siliciflcation  at  the  point  of  intersection  of  two  or  more  Inconsiucuous 
approximately  vertical  Assures.  Others  are  erosion  remnants  of  nearly  hori- 
zontal siliclfled  zones  and,  as  in  the  case  of  Black  Butte,  merely  cap  the  hills 
whose  summits  they  form.^ 

Hawthorne  and  Buckley  diatiicts, — ^There  are  2  productive  mines 
at  Hawthorne,  those  of  the  Big  Injun  Mining  Company  and  the 
Gleason;  and  at  Buckley  (Walker  Lake)  is  the  property  of  the  Mar- 
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Regent  {Rawhide)  district. — The  old  freight  road  from  Wadsworth 
to  Candelaria  had  been  traveled  by  prospectors  for  years,  but  not 
until  late  in  1907  was  the  value  of  the  district  around  what  is  now 
called  Rawhide  realized.  Locations  were  made  in  December,  1906. 
In  October,  1907,  there  were  probably  not  more  than  150  people  in 
the  district.  In  the  spring  of  1908  the  rush  took  place,  and  at  once 
time  there  were  probably  4,000  inhabitants  in  the  town.  The  main, 
street  of  the  town  is  the  old  freight  road,  and  the  mines  lie  closely  on 
both  sides.  The  district  lies  in  the  northeast  comer  of  Esmeralda 
County,  near  Churchill  County  line  and  some  miles  southwest  of 
the  old  Ea^leville  lead-silver  district.  The  camp  is  about  40  miles 
southeast  of  Fallon,  Churchill  County,  and  25  miles  east  of  Schurz, 
Esmeralda  County.  Both  towns  are  supply  points  for  the  new  camp. 
Water  is  obtained  in  wells  in  the  flat  east  or  Kawhide,  at  a  distance  of 
from  3  to  4  miles. 

The  rock  containing  the  deposits  is  a  rhyolite,  locally  much  silicified  or  kaolin- 
ized.  The  ore  minerals  are  free  gold,  alloyed  with  much  silver  in  places,  also 
argentite  and  ruby  silver.  There  are  also  later  flovp^s  of  fine-grained  andesite 
and  rhyolite  containing  biotite.  As  far  as  developments  go,  the  gold  is  mainly 
native,  of  rather  pale  color,  and  accompanied  by  some  silver  minerals.  It 
occurs  in  veins  often  ill  defined,  most  of  which  trend  N.  20*-40**  W.,  and  con- 
sist of  kaolinized  rhyolite  penetrated  by  seams  of  quartz.  In  places  the  gold 
is  contained  in  the  clayey  rhyolite,  and  this  may  be  extremely  rich.  At  other 
occurrences  it  may  be  found  in  druses  in  hard  quartz.  Both  coarse  and  ex- 
tremely fine  gold  are  present.  There  are  Indications  of  another  vein  system 
coursing  in  a  northeasterly  direction.  In  April,  1908,  the  outlook  seemed  prom- 
ising for  a  fair  production  when  milling  facilities  could  be  obtained.  Some  ex- 
tremely rich  clayey  ore  was  seen  in  the  Keams  No.  1  and  Keams  No.  2  leases.^* 

The  leasing  system  flourishes  at  Rawhide.  Few  of  the  companies 
owning  the  ground  are  doing  any  development  work  themselves.  The 
best-known  properties  are  as  follows:  The  Rawhide  Queen  Company, 
on  Balloon  Hill,  with  as  many  as  19  leases,  among  which  are  the  orig- 
inal Kawhide  Mining  Company  (Kearns  No.  1),  Keams  No.  2,  and 
the  St.  Ives;  the  Rawhide  Consolidated  Company,  which  owns  the 
ground  on  the  southeast  part  of  Balloon  Hill,  "and  among  whose 
lessees  are  the  Big  Four  and  the  Murray  (Rawhide  Mining  and  Re- 
duction Company).  On  Hooligan  Hill,  west  of  the  town,  is  the 
property  of  the  Rawhide  Coalition  Company.  On  this  is  the  Miller 
lease,  belonging  to  the  Nevada  Rawhide  Gold  Mining  Company;  also 
the  Truett  lease.  In  the  northern  end  of  the  town  is  the  Last  Chance 
claim  of  the  Rawhide  Mining  Company.  Still  farther  north  is  the 
IXL  property  of  the  Rawhide  and  IXL  leasing  and  Mining  Com- 
pany. The  claims  of  the  Royal  Tiger  Mining  Company  are  located 
13  miles  west  of  the  town  in  a  separate  part  of  the  district.  A  num- 
ber of  lessees  were  at  work  here  early  in  1908.  Small  shipments  of 
rich  ore  from  several  properties  began  in  1908. 

EUREKA    COUNTY. 

Eureka  County  in  1907  more  than  trebled  its  production  of  1906. 
The  value  of  the  yield  was  $174,147  in  gold  and  $166,907  in  silver. 
There  were  also  produced  144,825  pounds  of  copper,  valued  at 
$28,965;   2,992,117  pounds  of  lead,  valued   at  $158,582;   and   3,075 

o  Unpublished  notes  by  W.  Llndgren. 
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eighties,  when  it  was  leased  for  a  few  years  and  again  was  idle  until 
1893.  After  starting  up  then,  litigation  finally  closed  it  down.  Some 
intermittent  mining  was  done  on  the  claims,  most  of  which  were  of 
minor  importance  except  the  Blair  group.  The  geology,  metalliferous 
deposits,  and  mines  of  this  camp  have  been  very  fully  described  by 
J.  JE.  Spurr.« 

Since  the  discovery  and  development  of  Tonopah  considerable 
attention  has  been  given  to  Silver  I^eak  district  (Red  Mountain  dis- 
trict), though  there  has  been  only  one  producer  of  note,  and  that  in 
1907.  This  is  the  Pittsburg  Silver  Peak  Gold  Mining  Company  at 
Blair,  which  is  developed  by  a  main  tunnel  2,500  feet  long,  cross- 
cuts, and  upraises.  The  company  operates  the  properties  of  the 
Mohawk  Alpine  Mining  Company  and  the  Silver  Peak  Gold  Mining 
Company.  It  placed  in  commission  in  November,  1907,  a  100-stamp 
mill  for  treating  its  low-grade  ore,  and  in  March,  1908,  a  cyaniding 
plant,  which  are  described  at  length  in  the  concluding  portion  of  this 
chapter  on  Nevada.  Among  mines  under  development  at  Silver  Peak, 
but  not  producing,  are  those  of  the  Apex  Group,  Silver  Peak,  and 
Drinkwater  Gold  Mining  Company,  and  Silver  Peak  Blue  Jay. 
There  are  numbers  of  other  mines  on  which  little  or  nothing  was 
being  done  in  1907.  The  building  of  the  big  mill,  however,  has 
called  more  attention  to  the  mines  of  this  district.  This  mill  is  of 
excellent  construction.  The  process  is  crushing  in  stamps,  amalga- 
mation, and  cyaniding.  The  tailings  from  the  plates  are  classified; 
the  sand  is  treated  by  percolation;  the  slime,  after  agitation  in 
cyanide  solution,  is  filtered  in  Merrill  slime  presses  similar  to  those 
in  use  at  the  Homestake  mine.  South  Dakota.  The  gold  is  precipi- 
tated on  zinc  dust  in  Merrill  precipitation  presses,  and  the  resulting 
zinc  slime  is  briquetted  and  reduced  to  bullion  by  the  Merrill  cupolla- 
tion  process  as  used  at  the  Homestake  plants. 

Thorp  distHct, — At  this  place  there  was  in  1907  only  one  pro- 
ducer, the  Bonnie  Claire  Mining  and  Milling  Company,  which  has  a 
10-stamp  plate-amalgamation  mill  with  concentrators  and  a  cyanide 
plant.  The  property  consists  of  3  groups  containing  14  claims,  and 
IS  reported  to  be  well  developed.  The  mill  was  used  partly  on  cus- 
tom ores  from  Goldfield  in  1908.  There  is  a  railroad  station  called 
Bonnie  Claire  on  the  Bullfrog  and  Goldfield  Railroad. 

Other  districts, — Acme  City,  lying  between  Luning  and  Haw- 
thorne on  the  railroad,  has  a  few  mines  in  process  of  development. 
Among  probable  producers  in  1908  are  the  Arizona  Nevada  Mining 
and  Milling  Company  and  the  Norwich  mine,  owned  by  the  Ameri- 
can Smelting  and  Refining  Company.  At  Palmetto  the  mines  were 
unproductive  in  1907.  At  Sweetwater  there  are  a  number  of  prop- 
erties being  developed,  and  there  is  a  small  mill  on  the  Tananak 
mines.  Granite  Camp,  8  miles  w^est  of  Schurz,  began  producing  in 
August,  1908,  about  55  lessees  being  at  work.  The  Wilson  (lold 
Mines  Company  has  a  mill  on  the  Walker  River,  and  the  Golden 
Age  is  installing  a  mill.  Shafts  115  feet  deep  have  been  sunk  on  the 
Big  Twenty  ledge.  The  Walker  River  Mines  Syndicate  have  ex- 
tensive copper  properties  about  a  mile  west  of  Granite. 

•  Bpurr,  J.  EL,  Ore  deposits  of  Silver  Peak  Quadrangle,  Prof.  l»apcr  U.  S.  Gool.  Survey 
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Regent  {Rawhide)  district. — The  old  freight  road  from  Wadsworth 
to  Candelaria  had  been  traveled  by  prospectors  for  years,  but  not 
until  late  in  1907  was  the  value  of  the  district  around  what  is  now 
called  Rawhide  realized.  Locations  were  made  in  December,  1906. 
In  October,  1907,  there  were  probably  not  more  than  150  people  in 
the  district.  In  the  spring  of  1908  the  rush  took  place,  and  at  once 
time  there  \vere  probably  4,000  inhabitants  in  the  town.  The  main. 
street  of  the  town  is  the  old  freight  road,  and  the  mines  lie  closely  on 
both  sides.  The  district  lies  in  the  northeast  comer  of  Esmeralda 
County,  near  Churchill  County  line  and  some  miles  southwest  of 
the  old  Ea^leville  lead-silver  district.  The  camp  is  about  40  miles 
southeast  of  P^'allon,  Churchill  County,  and  25  miles  east  of  Schurz, 
Esmeralda  County.  Both  towns  are  supply  points  for  the  new  camp. 
Water  is  obtained  in  wells  in  the  flat  east  oi  Kawhide,  at  a  distance  of 
from  3  to  4  miles. 

The  rock  containing  the  deposits  is  a  rhyolite,  locally  much  silicified  or  kaolln- 
ized.  The  ore  minerals  are  free  gold,  alloyed  with  much  silver  in  places,  also 
nrgentite  and  ruby  silver.  There  are  also  later  flows  of  fine-grained  andesite 
and  rhyolite  containing  biotite.  As  far  as  developments  go,  the  gold  is  mainly 
native,  of  rather  pale  color,  and  accompanied  by  some  silver  minerals.  It 
occurs  in  veins  often  ill  defined,  most  of  which  trend  N.  20*-40**  W.,  and  con- 
sist of  kaolinized  rhyolite  penetrated  by  seams  of  quartz.  In  places  the  gold 
is  contained  in  the  clayey  rhyolite,  and  this  may  be  extremely  rich.  At  other 
occurrences  it  may  be  found  in  druses  in  hard  quartz.  Both  coarse  and  ex- 
tremely fine  gold  are  present.  There  are  indications  of  another  vein  system 
coursing  in  a  northeasterly  direction.  In  April,  1908,  the  outlook  seemed  prom- 
ising for  a  fair  production  when  milling  facilities  could  be  obtained.  Some  ex- 
tremely rich  clayey  ore  was  seen  in  the  Keams  No.  1  and  Keams  No.  2  leases.^ 

The  leasing  system  flourishes  at  Rawhide.  Few  of  the  companies 
owning  the  ground  are  doing  any  development  work  themselves.  The 
best-known  properties  are  as  follows:  The  Rawhide  Queen  Company, 
on  Balloon  Hill,  with  as  many  as  19  leases,  among  which  are  the  orig- 
inal Rawhide  Mining  Company  (Kearns  No.  1),  Kearns  No.  2,  and 
the  St.  Ives;  the  Rawhide  Consolidated  Company,  which  owns  the 
ground  (^n  the  southeast  part  of  Balloon  Hill,  and  among  whose 
lessees  are  the  Big  Four  and  the  Murray  (Rawhide  Mining  and  Re- 
duction Company).  On  Hooligan  Hill,  west  of  the  town,  is  the 
property  of  the  Rawhide  Coalition  Company.  On  this  is  the  Miller 
lease,  belonging  to  the  Nevada  Rawhide  (iold  Mining  Company;  also 
the  Truett  lease.  In  the  northern  end  of  the  town  is  the  Last  Chance 
claim  of  the  Rawhide  Mining  Company.  Still  farther  north  is  the 
IXL  2)roperty  of  the  Rawhide  and  IXL  leasing  and  Mining  Com- 
pany. The  claims  of  the  Royal  Tiger  Mining  Company  are  located 
15  miles  west  of  the  town  in  a  separate  part  of  the  district.  A  num- 
ber of  lessees  were  at  work  here  early  in  1908.  Small  shipments  of 
rich  ore  from  several  pro2:)erties  began  in  1908. 

EUREKA    COUNTY. 

Eureka  County  in  1007  more  than  trebled  its  production  of  1906. 
The  value  of  the  yield  was  $174,147  in  gold  and  $166,907  in  silver. 
There  were  also  produced  144,825  pounds  of  copper,  valued  at 
$28,965;   2,992,117  pounds  of  lend,  valued   at   $158,582;   and   3,075 

«  Unpublished  notes  by  W.  Lindgren. 
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pounds  of  zinc,  valued  at  $181.  This  gives  a  total  value  of  $528,782, 
as  compared  with  $161,996  in  1906,  an  increase  of  $366,786.  The 
production  of  1906  was  double  that  of  1905. 

Metallic  production  of  Eureka  County,  Nev,,  in  1906  and  1001. 


Tear. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Fineoz. 
2,462.82 
8.424.86 

$S0.911 
174,147 

Fine  oz, 
77,652 
252,889 

S51,9C0 
166,907 

Pounds. 
6,653 
144,826 

$1,28 

1907 

28.965 

Increase 

6,961.54 

123,236 

176.837 

114,947 

138,172  1        27.682 

' 

1906 

1907 

Incraaae 


Lead. 


Quantity. 


Pounds. 
1,014,244 
2,992,U7 


1,977,873 


Value. 


$57,812 
158,582 


100,770 


Zinc. 


Quantity. 


Pounds. 
492 
3,075 


2,583 


Value. 


$30 
181 


151 


Total. 


$161,996 
628, 7ia 


366,786 


Eureka  district. — Nine  of  the  11  producers  of  Eureka  County  were 
located  at  Eureka  and  less  than  $100,000  of  the  $528,782  produced 
came  from  the  2  mines  in  the  other  districts.  There  was  a  general  in- 
crease in  tonnage  from  all  the  silver-lead  mines  at  Eureka,  but  the 
Eureka -Richmond  Consolidated  continues  to  produce  the  bulk  of  the 
output.  The  tonnage  of  the  district  increased  from  11,89G  tons  in 
1906  to  35,092  tons  in  1907. 

The  Bullwhacker  Mining  Company  and  the  Diamond  Mining  Com- 

?any  shipped  ore  to  the  American  Smelting  and  Refining  Company. 
Tie  Auro  and  Cyanide,  two  adjoining  claims,  shipped  to  Selby  at 
Vallejo  Junction,  Cal.  The  Eureka-Richmond  Consolidated,  with  3 
vertical  shafts,  one  720  feet  deep  and  the  others  1,200  feet  each, 
shipped  to  Salt  Lake,  Utah.  The  Rub}'  Hill  Mining  Company,  the 
Phoenix  Silver  Mining  Company,  and  the  Adams  Hill  Mining  Coni- 

ijany  were  also  shippers  in  1907.  J.  McNaughton  continued  to  sliip 
ead-carbonate  ore  from  the  Laurel  mine.  The  Lincoln  Mining  Com- 
pany, commencing  operations  in  December,  1007,  treated  150  tons  of 
ore  in  their  150-ton  concentrating  plant  and  shipped  the  concentrates 
to  Salt  Lake. 

Both  the  Eureka-Richmond  Consolidated  and  the  Phoenix  Silver 
Mining  Company  recovered  copper  from  their  ores,  and  some  zinc  was 
recovered  by  the  last-named  company. 
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Metallic  production  of  Eureka  district,  Eureka  County,  Nev.,  in  1906  and  1901. 


Qold. 

SUver. 

OoK>er. 

Year. 

Qoantily. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1906                                             

Fine  ounces, 
2,896.01 
8,370.62 

$49,630 
178,086 

Ftneouneet. 
68,760 
152.878 

$46,069 
100.896 

JPounds, 

6.658 

116.557 

$1,28S 

1907 

23,  m 

Increase 

5,974.61 

128,606 

84,  lis 

64,827 

106,904 

21,828 

Year. 

Lead. 

T^ytaL 

Quantity. 

Value. 

Quantity. 

Value. 

1906 .                 

Pounds. 

992,929 
2,936.672 

«56.697 
156,648 

Founds. 

$153,479 

1907 

8.075 

S181 

'4621867 

Increase 

1,943,743 

99.046 

S.075 

181 

290.  SSS 

' 

Cortez  and  Palisade  districts, — ^The  Tenabo  Mining  and  Milling 
Company,  in  the  Cortez  district,  shipped  to  smelters  in  1907.  The 
mine  is  developed  by  a  480- foot  upraise  and  tunnels,  and  a  consider- 
able body  of  low-grade  ore  has  been  reported  to  be  opened  up.  As 
yet  no  way  of  treating  the  low-grade  ore  on  the  ground  has  been  pro- 
vided and  only  picked  ore  is  shipped.  The  Flagstaff  mine,  in  this 
district,  was  a  nonproducer  in  1907. 

The  Zenoli  Silver-Copper  Mining  Company,  at  Palisade,  shipped 
considerable  ore  containing  silver,  lead,  copper,  and  a  small  amount  of 
gold. 

HUMBOLDT   COUNTY. 

A  decided  increase  in  activity  in  the  camps  of  Fitting,  Golconda, 
Humboldt  House,  and  Mills  City,  and  the  advent  of  the  Seven 
Troughs  district  into  the  rank  of  producing  camps,  raised  the  value 
of  the  production  of  Humboldt  County  from  $23,086  in  1906  to 
$110,450  in  1907,  an  increase  of  $87,364.  The  increase  was  general 
and  was  made  in  all  the  metals,  as  is  shown  in  the  following  table : 

Metallic  production  of  Humholdt  County,  Nev„  in  1906  and  1907. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

190<) 

11K)7 

Finn  ounces. 

774. 49 

2. 983. 00 

$16,010 
61,664 

Fine  ounce*. 
9,080 
31,488 

16,050 
20,782 

Pounds. 
518 
118,793 

flOO 
2S.760 

Increase 

2,208.51  1      45,654 

22,458 

14,732 

U8,275 

23.650 

Year. 

Lead. 

Zinc 

TotaL 

Quantity. 

Value. 

Qoantity. 

Value. 

190('. 

Pounds. 
16,260 
58,880 

S926 
8,121 

Pounds. 

128  060 

1907 

19,046 

$1,124 

110,460 

I  iicrease 

42,680 

2.1ft5 

19.04fi 

\.\*iA  i              87.M4 

GOLD,  SILVEB,  COPPER,  ETC.,  IN   WESTERN   STATES.  359 

Fitting  district  {in  Humholdt  Mountains). — During  1907  very 
little  was  done  in  this  camp,  but  the  prospects  look  better  for  1908. 
The  Bonanza  King  mine  was  workea,  and  the  ore  treated  in  the 
15-stamp  mill  on  the  property.  The  mine  is  down  300  feet.  The 
Humboldt  Queen  mine,  of  the  Lone  Mountain  Mining  Company, 
which  is  developed  by  a  shaft  200  feet  deep  and  by  approximately 
700  feet  of  crosscuts  and  drifts,  made  a  shipment  to  the  Mountain 
Copper  Company,  Shasta  Coimty,  Cal.  Several  reorganizations  have 
taken  place  m  this  district,  and  a  new  strike  has  been  made  at  Star 
Peak.  The  Federal  Mining  Company  expects  to  install  a  dredge  on 
its  property.  The  Dry  Gulch  Placer  Mining  Company  did  not  pro- 
duce in  1907. 

In  American  -Canvon,  the  Nevada  Almaden  mine  is  worked  for 

fjold  and  cinnabar  by  hydraulicking.  The  ore  occurs  in  a  bluish 
imestone.  A  plant  will  probably  be  erected  in  1908.  No  produc- 
tion resulted  for  1907. 

Thirty-five  miles  south  of  Lovelock,  in  the  Humboldt  Range,  the 
Nevada  United  Mining  Company  has  an  exploration  tunnel  of  1,35() 
feet,  which  is  to  be  extended  to  strike  the  main  copper  vein.  Already 
a  good  strike  of  first-class  zinc  ore  has  been  reported  on  this  property. 
The  year  1908  may  put  this  mine  on  the  producing  list.  The  Mines 
Development  Company  is  another  new  company  under  the  same 
management.  Several  antimony  properties  in  the  Humboldt  Range 
shipped  ore  during  1907. 

Qolconda  and  Gold  Run  districts, — Golconda,  a  station  on  the 
Southern  Pacific  Company's  overland  route,  known  for  its  hot 
springs,  is  the  site  of  the  150-ton  concentrating  mill  of  the  Glasgow 
and  Western  copper  mines,  which  are  located  12  miles  south  at  the 
town  of  Adelaide.  The  ore  is  a  low-grade  chalcopyrite  and  has  long 
been  a  source  of  great  trouble  in  concentration  because  the  chalcopy- 
rite and  the  gangue  are  of  nearly  the  same  specific  gravity.  By  the 
new  tube-mill  process,  based  on  the  different  water-absorbing  power 
of  gangue  and  mineral,  the  percentage  of  extraction  has*  been  raised 
to  63  per  cent,  a  gain  of  13  per  cent  over  that  from  Wilfley  tables 
and  Frue  vanners.  This  novel  method  is  described  in  the  Engineer- 
ing and  Mining  Journal  by  Walter  R.  Ingalls.'*  The  mines  at  Ade- 
laide are  developed  by  a  4(J0-foot  vertical  shaft  and  numerous  tunnels 
and  drifts.  The  ore  is  hauled  to  the  mill  by  the  company's  narrow- 
gage  railroad.  The  ore  is  dumped  from  the  cars  on  a  steel  conveyor, 
carried  to  Huntington  mills,  crushed  to  20  mesh,  and  then  run 
through  the  tube  mill.  The  concentrates  are  shipped  to  Salt  Lake 
City.  The  tailings  are  run  into  a  sump  pond,  and  will  be  treated 
at  some  future  date.  Other  mines  at  Adelaide,  but  not  producers  in 
1907,  are  the  Gold  Coin  Mining  Company  and  the  Nevada  Crown 
Mining  Company. 

Gold  Run  district  is  also  contiguous  to  Golconda,  and  the  returns  of 
the  Adelaide  and  Gold  Run  producers  have  been  combined  in  this  re- 
port under  the  Golconda  district  in  order  not  to  divulge  individual 
production.  The  Nevada  Central  Mining  Company,  in  Gold  Run  dis- 
trict, shipped  silver-lead  ore  to  Salt  Lake  City  in  1907.  The  shaft  is 
down  125  feet  on  this  mine,  and  250  feet  of  tunnels  have  been  run. 

•  Ingalls,  W.  R..  Eng.  and  Mln.  Jour.,  October  20,  1907. 
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The  Gold  Run  Sunshine  Mining  Company  expects  to  produce  in  1908. 
1?he  Florence  group  is  equipped  with  a  hoist.  The  Golconda  Gold 
Ledge  Company,  a  new  strike  at  the  close  of  the  year  1907,  plans  the 
erection  of  a  mill  during  1908. 

Humboldt  House  district, — Considerable  silver-lead  and  silver- 
copfjer  ore  was  shipped  from  this  district  in  1907.  The  Imaly  Gold 
Mining  Company,  the  Nevada  Superior  Mines  Company,  the  Utah 
Development  Company,  and  the  Fiftv-six  Copper  mine  shipped  to 
Salt  Lake  City  or  Ogden.  The  Antelope  Spring  Mining  Company 
and  the  U.  S.  Gold  and  Copper  Company  did  some  development 
work,  but  shipped  no  ore. 

Mills  City  dutrict. — The  Sheba  Gold  and  Silver  Mining  Company 
again  entered  the  list  of  shippers  in  1907  with  several  cars  of  copper- 
lead-zinc  ore,  containing  Doth  gold  and  silver.  The  Michigan- 
Nevada  Mining  Company  placed  considerable  shipping  ore  on  the 
dump.     The  mine  has  a  200- foot  shaft,  with  gasoline  hoist. 

Chafey  district. — ^This  new  camp  near  Dun  Glen,  south  of  Winne- 
mucca  and  east  of  Mills  City,  began  life  about  June,  1908.  Since 
that  time  considerable  ore  has  been  shipped  by  lessees  and  a  30-ton 
mill  has  been  in  operation.    The  ore  is  from  the  Mayflower  mine. 

Unionville  district, — This  old  camp  in  the  Humboldt  Range,  east 
of  Lovelocks,  made  no  production  in  1907.  Considerable  work  was 
done  on  the  Arizona  and  Wheeler  claims,  but  no  ore  was  milled  in 
the  2-stamp  mill  on  the  property.  New  capital  has  come  into  the 
camp,  and  some  activity  may  be  expected  for  1908. 

Seven  Troughs  district, — From  Lovelocks,  Humboldt  County,  Nev., 
it  IS  but  30  miles  west  to  the  extensive  Seven  Troughs  district  The 
country  has  long  been  known  as  a  cattle  range,  andthe  center  of  the 
district  is  situated  at  the  Seven  Water  Troughs,  now  the  town  of 
Seven  Troughs.  The  mineral  zone  has  already  been  shown  to  be 
continuous  for  12  miles  in  length  and  2  miles  in  width,  and  indeed 
chiinis  have  been  staked  for  24  miles  farther  north  to  the  town  of 
Rosebud,  another  new  camp  of  promise. 

There  are  4  towns  in  the  Seven  Troughs  district :  Vernon,  on  the 
extreme  south  end ;  Farrell,  on  the  north,  12  miles  distant ;  Mazuma, 
4  miles  north  of  Vernon,  at  the  mouth  of  the  Seven  Troughs  Canyon ; 
and  Seven  Troughs,  1  mile  from  Mazuma,  at  the  head  of  the  Seven 
Troughs  Canyon.  The  4  towns  all  sprang  up  within  the  year  1907, 
the  town  of  Vernon  being  in  its  infancy  during  the  whole  of  the  year 
190().  The  first  claims  in  the  district  were  located  in  the  summer  of 
1905.     The  towns  are  well  supplied  with  wood  and  water. 

The  chief  rock  exposed  in  tlie  district  is  rhyolite,  cut  from  north 
to  south  by  dikes  of  basalt. 

The  ore  is  high  grade  and  contains  gold  with  very  little  silver,  and 
is  found  on  the  contact  between  the  rhyolite  and  the  intrusive  igneous 
dikes. 

The  development  work  has  been  extensive.  In  1907,  10  shafts  were 
300  feet  or  more  in  depth  and  15  were  down  100  feet,  while  several 
are  500  feet  or  more  in  depth.  Over  40  companies,  with  as  many 
lessees,  were  in  existence. 

In  January,  1908,  the  contract  was  awarded  to  the  Nevada  Engi- 
neering Works  to  put  in  a  10-stamp  mill  with  concentrators  on  tne 
j)r()i)erty  of  the  Seven  Troughs  Kindergarten  Mining  Company. 
This  plant  is  equipped  with  electricity,  and,  with  that  of  the  Mazuma 
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Hills  Mining  Company,  has  been  producing  bullion  since  the  spring 
of  1908.    Cyanide  plants  are  to  be  installed  at  an  early  date. 

The  producers  of  the  camp  in  1907  were  the  Mazuma  Hills  Min- 
ing Company,  the  Seven  Troughs  Kindergarten,  and  the  Seven 
Troughs  Mining  Company  (Fairview). 

In  the  fall  of  1907  Messrs,  Sims  and  Crumpacker,  of  Lovelocks, 
compiled  a  complete  list  of  the  incorporated  companies  and  lessees, 
with  estimated  amounts  of  work  done.  The  July  Monthly  Bulletin 
of  the  Seven  Troughs  Mining  Stock  Exchange  differed  slightly  in 
the  enumeration  of  companies,  in  that  there  were  several  new  com- 
panies listed. 

Some  of  the  more  active  properties  are  enumerated  as  follows: 
Big  Dipper  Mining  Company;  Crumpacker,  Piper,  and  Lipps,  3 
daims,  250- foot  shaft,  230  feet  of  tunnels,  actively  developed ;  Dela- 
ware Mining  Company,  4  claims,  285-foot  shaft  and  263-foot  drift, 
was  worked  by  company  and  lessees ;  Fine  Gold  Mining  Company,  8 
claims,  235-foot  shaft,  65-foot  drift,  510-foot  tunnel,  was  worked 
continuously  by  lessees;  Gold  King  Mining  and  Milling  Company,  9 
claims,  90- foot  shaft,  worked  continuously  by  company ;  Mae  Mining 
Company,  4  claims,  worked  by  company;  Mazuma  Hills  Mining 
Company,  3  claims,  400- foot  shaft  and  955  feet  of  tunnels,  was 
worked  continuously  by  company  and  lessees  and  ore  shipped  to  Salt 
Lake  City  in  1907,  and  a  10-stamp  mill  erected  in  1908;  Mazuma 
Hills  Extension  Mining  Company,  3  claims,  230-foot  shaft,  worked 
by  lessees;  Seven  Troughs  Mining  Company  (Fairview  and  12 
other  claims),  690- foot  shaft  on  Fairview,  770  feet  of  drifts,  worked 
continuously  by  the  company  and  ore  shipped  in  1907,  a  mill 
planned  exclusively  for  ore  from  this  property,  the  shaft  to  be  sunk 
to  1,000  feet  in  depth;  Seven  Troughs  Buckhorn  Mining  Company, 
5  claims,  435-foot  shaft,  164  feet  of  drift,  worked  by  the  company ; 
Seven  Troughs  Cleghom,  5  claims,  375-foot  shaft,  225  feet  of  drifts, 
worked  continuously  by  company  and  lessees;  Seven  Troughs  Con- 
solidated, 4  claims,  180- foot  shaft,  160  feet  of  drifts,  190  feet  of 
tunnels,  worked  by  the  company  and  lessees;  Seven  Troughs  Daisy, 
4  claims,  150-foot  shaft,  worked  by  lessees;  Seven  Troughs  Dingee, 
1  claim,  120- foot  shaft,  and  160  feet  of  drifts,  worked  by  lessees; 
Seven  Troughs  Eclipse,  6  claims,  260-foot  shaft  on  Eclipse  claim  and 
500- foot  shaft  on  Syndicate  claim,  worked  by  company  and  lessees ; 
Seven  Troughs  Gold  Ledge,  2  claims,  worked  by  company;  Seven 
Troughs  Golden  Treasure,  2  claims,  65-foot  shaft,  and  200  feet  of 
tunnel,  suspended  work  for  a  time  at  close  of  1907 ;  Seven  Troughs 
Humboldt,  5  claims,  worked:  Seven  Troughs  Kindergarten,  5  claims, 
100-foot  shaft,  600  feet  of  drifts,  worked  continuously  by  company 
and  i^pments  made  in  1907,  and  in  the  spring  of  1908  a  10-stamp 
mill  erected  and  bullion  turned  out  regularly;  Seven  Troughs 
Ejiickerbocker,  4  claims,  worked  continuously  by  lessees;  Seven 
Troughs  Royal,  worked  by  the  company;  Seven  Troughs  Signal 
Peak,  6  claims,  165-foot  shaft,  145  feet  of  drifts,  and  400  feet  of 
tunnels,  workea  by  the  company;  Seven  Troughs  Therien,  3  claims, 
460-foot  shaft,  worked  by  lessees ;  Seven  Troughs  Tomboy,  7  claims, 
worked  by  the  company;  Vernon  Nevada,  5  claims,  65- foot  shaft, 
worked  by  lessees;  Vernon  Consolidated,  5  claims,  worked  by  lessees 
by  60-foot  shaft 
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Much  of  the  work  is  done  by  lessees,  among  whom  there  are  about 
13  incorporated  companies.  Many  are,  of  course,  individuals  or 
temporary  associations  of  such. 

Winnemxicca  district. — The  Golden  Eagle  Mining  CJompany,  with  a 
concentrating  mill  and  cyanide  plant,  operated  for  a  brief  time  in 
1907.  The  Inter-Mountain  Metal  Company  is  equipped  with  a  double 
compartment  shaft  and  is  down  250  feet. 

Roseh\((l  district, — At  Winnemucca  the  Western  Pacific  leaves  the 
general  Southern  Pacific  line  and  strikes  directly  west,  giving  the 
camp  of  Rosebud  much  better  transportation  facilities.  The  camp  at 
present  is  confined  to  quartz  mining.  No  production  was  reported  in 
1907.  A  placer  property  was  developed  in  1908.  Lessees  on  the 
Dreamland  claim  shipped  during  the  summer  of  1908.  Other  pros- 
pective shippers  are  the  Brown  Palace,  Durango  Girl,  Sawtooth, 
Galena  King,  and  the  White  Alps  companies.  At  Rabbit  Hole,  near 
Rosebud,  the  Placerotis  Gold  Mming  Company  installed  a  plant  for 
hydraulic  mining  in  April,  1908. 

Ashdown  distnct. — The  prospects  of  the  region  north  and  west  of 
Winnenmcca  seem  better  with  the  coming  of  the  railroad.  Ashdown, 
over  125  miles  from  the  railroad,  has  struggled  for  a  long  time  with 
transportation  troubles.  The  Pine  Forest  Mountains,  however,  have 
shown  some  promising  prospects.  Wood  and  water  are  reported 
plentiful.  A  lease  has  been  let  on  a  prospect  10  miles  south  or  Ash- 
down,  where  some  rich  gold  ore  is  reported.  The  Pine  Forest  Mines 
at  Ashdown,  with  a  5-foot  Huntington  plate-amalgamation  mill  with 
no  concentrators,  made  no  production  from  the  15  claims  of  the  com- 
pany, but  increased  the  development  work  to  4,500  feet  in  6  tunnels. 
The  company  was  a  producer  in  1906.  The  Nevada  King  Mining 
Company,  a  producer  m  1906,  did  not  run  the  mill  in  1907. 

Pan/disc  Valley  and  Rehcl  Creeh, — Some  desultory  development 
work  was  done  in  these  camps,  which  lie  northeast  of  Winnemucca,  in 
the  Cottonwood  Range.  The  Manitou  Mining  Company,  near  Rebel 
Creek,  is  erecting  a  mill  in  1908. 

Goldhanl's  district, — Goldbanks,  a  new  camp  in  1907,  is  40  miles 
soutli  of  Winnemucca  and  100  miles  north  and  east  of  Wonder.  The 
main  ore  body,  on  a  low-lying  point  of  the  East  Range,  lies  in  the 
flats  of  Grass  Valk\y.  The  claims  were  worked  in  1907  by  lessees, 
who  had  to  go  down  50  feet  before  crosscutting.  There  were  prob- 
ably 40  or  50  lessees  at  work  in  November,  1907.  Several  new  leases 
were  taken  on  the  principal  property  in  August,  1908.  There  was  no 
production  in  1907. 

The  ore  is  found  in  a  quartz-porphyry,  associated  with  iron  pyrites, 
and  is  reported  to  average  $15  in  gold  and  $2  silver  and  over.  If  the 
experience  of  the  camp  of  Kennedy,  25  miles  south  on  the  same  range, 
can  be  taken  for  anything,  the  future  will  depend  on  the  installation 
of  a  concentrating  mill. 

Kennedy  district. — Kennedy,  an  old  camp  about  75  miles  south  of 
Winnemucca  and  about  50  northeast  of  Lovelocks,  was  inactive  in 
1907.  The  Boulaska  and  Klondike,  on  which  property  there  is  a  20- 
stamp  plate-amalgamation  mill  and  a  complete  cyanide  plant,  was 
idle  and  the  mill  was  closed  during  the  year.  Some  work  was  done 
on  the  Fourth  of  July  mine. 
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LANDER    COUNTY. 

Lander  County  in  1907  shared  in  the  general  activity  of  Nevada, 
and  the  total  precious-metal  production  was  valued  at  $342,008,  as 
compared  with  $74,976  in  1906,  a  decided  increase  of  $267,092.  From 
4,463  tons  of  ore,  much  of  which  was  lead,  copper,  or  copper-lead. 
Lander  County  produced  4,211.38  fine  ounces  of  gold,  vahied  at 
$87,057;  silver  to  the  value  of  $94,733,  or  143,535  fine  ounces;  615,544 
pounds  of  copper,  valued  at  $123,109;  and  701,312  pounds  of  lead, 
valued  at  $37,169.  This  increase  places  the  county  at  the  head  of 
the  copper-producing  counties,  third  in  the  production  of  lead,  and 
fifth  in  silver.     The  copper  came  from  the  Copper  Canyon  and  Cop- 

g?r  Basin  mines  of  the  Glasgow  and  Western  Company,  in  the 
opper  Basin  district,  from  the  Lander  Mining  and  Milling  Com- 
pany at  Lander,  and  from  the  Little  Gem  mine  of  the  Reliance  Min- 
mg  and  Milling  Company  at  Tenabo.  The  lead  was  from  the  Utah 
Independence  mine  at  Tenabo,  the  Lander  Mining  and  Milling  Com- 
pany at  Lander,  the  Gray  Eagle  at  Bullion,  and  the  Giant  Mining 

and  Milling  Company  at  Copper  Basin. 

» 

Metallic  production  of  Lander  County,  Nev,,  in  J906  and  1907. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value 

1906 

flTie  ounces, 

838.27 

4,211.38 

$11,127 
87,057 

Fine  ounces. 
86,664 
143,535 

$67,998 
94,733 

Pounds 

3,404 

616,644 

Sr»67 

19U7 

123, 109 

Increase  ( +)  or  decrease  ( - ) 

+3,673.11 

+76,930 

+56,971 

+36, 735 

+612,140 

+122,452 

Year. 

Lead. 

Zinc. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Pounda. 
90,606 
701,312 

$5,158 
37,169 

Pounds. 
690 

$36 

$74,976 

1907 

342,068 

Increase  (+)  or  decrease  (-) 

+610,806 

+32,011 

--590 

-3G 

+267,092 

Austin  district, — ^This  old  camp  had  a  small  output  in  1907  from 
the  property  of  the  Austin  Goidfield  Mining  Company,  in  New- 
York  Canyon,  and  from  the  Double  H  mine,  both  of  which  wore 
shippers.  The  Austin  Hannapah  Mining  Company,  a  producer  in 
1906,  was  taken  over  by  the  Austin  Manhattan  Consolidated  Min- 
ing Company.  No  production  was  reported  in  1907,  but  in  June, 
1908,  the  new  company  commenced  retimbering  the  GOO-foot  shaft 
of  the  old  Union  mine.  The  operations  of  this  company  arc  ex- 
pected to  accomplish  the  rejuvenation  of  the  town  of  Austin  and  a 
renewal  of  proauction  from  the  old  mines. 

Skookum  and  Gweenah  districts. — These  2  new  districts,  Skookum, 
8  miles  north  of  Austin,  and  Gweenah,  2  miles  farther  north,  are 
camps  of  the  spring  of  1908.  The  Lemaire  group,  under  lease  to 
the  Gweenah  Consolidated  Leasing  Company  and  the  Watt  Mining 
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Company,  are  2  of  the  new  companies  in  active  operation.  It  is  pro- 
posed to  build  a  power  plant  on  Big  Creek,  12  miles  above  Austin  on 
Reese  River,  to  supply  power  and  light  to  Austin  and  the  new  camps. 

Bullion  district. — This  district,  which  in  this  report  includes  the 
mines  at  Bullion,  Lander,  and  Tenabo,  had  an  output  valued  at 
$250,827.  Of  this,  $85,027  was  in  gold,  $70,687  was  in  silver,  $65,121 
(325,604  pounds)  was  in  copper,  and  $35,992  (679,102  pounds)  was 
in  lead.  The  producers  were  the  Gray  Eagle  mine,  which  shipped 
considerable  lead-silver  ore;  the  Bullion  Hul  Mining  Company,  the 
Lander  Mining  and  Milling  Company,  at  Lander,  which  is  developed 
by  an  incline  shaft  150  feet  deep  and  300  feet  of  drifts,  and  carries 
values  in  silver,  copper,  and  lead,  with  a  very  small  amount  of  gold; 
the  Gold  Quartz  Mining  Company,  with  a  vertical  shaft  of  307  feet 
and  a  tunnel  of  380  feet,  with  values  principally  in  gold ;  the  Little 
Gem  mine  of  the  Reliance  Mining  and  Milling  Company,  with 
incline  shaft  of  450  feet,  with  values  in  gold,  silver,  and  copper;  and 
the  Utah  Independence  Companv,  with  an  incline  shaft  or  200  feet, 
worked  by  the  company  and  10  lessees,  with  a  vein  of  6  to  18  inches 
of  silver-lead  ore — the  last  3  being  all  at  Tenabo. 

Other  properties  in  the  district  are  the  Widow  mine,  of  the  Re- 
liance Mming  and  Milling  Company,  which  is  down  to  the  100-foot 
level  and  reports  ore  containing  gold,  copper,  and  silver,  none  of 
which  was  shipped  in  1907;  the  Phcenix  mine,  down  230  feet,  ore 
from  which  was  sacked  in  1907  but  not  shipped ;  the  Monterey  Min- 
ing Company;  and  the  Rough  and  Ready  mine  of  the  Tenalx)  Min- 
ing and  Townsite  Company. 

Copper  Basin  or  Galena  district. — The  Copper  Canyon  and  Copper 
Iksin  mines  of  the  Glasgow  and  Western  Exploration  Company  are 
at  this  point.  The  shaft  is  500  feet  deep.  Considerable  copper  ore 
was  shipped  to  Utah  smelters  from  these  mines  in  1907.  The  Giant 
Miniii<r  and  Milling  Company,  with  a  vertical  shaft  of  100  feet, 
shippcMl  ore  to  Murray,  Utah.  The  claims  of  the  Pedro  Gold  Mining 
and  Milling  Company  have  been  sold  to  Langley,  Trimble  &  Co.,  of 
Tonopah. 

Other  properties  in  and  around  Battle  Mountain  and  Copper 
Basin  are  the  Lucky  Strike,  owned  by  Keith  &  Kearns,  of  Salt  Lake, 
and  a  shipper  of  silver-lead  ore  early  in  1908;  the  El  Dorado  Mining 
Company,  on  Willow  Creek;  the  Golden  Era,  located  8  miles  west 
of  Battle  Mountain;  the  Cumberland  mine,  equipped  with  a  10- 
stamj)  mill  and  a  shipper  in  the  first  part  of  1908;  the  Nevada  Copper 
Butte  Minin^:  Company,  located  in  Trenton  Canyon,  not  a  producer 
in  1907;  the  Franklin  mine,  4  miles  southwest  of  Battle  Mountain, 
and  a  shipper  in  1908 ;  the  Buena  Vista  group  of  the  E.  L.  Labadie 
Comj^any;  and  the  Copper  Basin  Mining  and  Milling  Company, 
under  development  for  two  years,  and  down  200  feet,  with  a  tunnel 
300  feet  long. 

LINCOLN    COUNTY. 

Lincoln  County,  with  a  production  valued  at  over  $1,000,000,  con- 
tinues to  hold  third  place  in  rank  among  the  counties  of  the  State, 
though  the  total  yield  in  1907  fell  off  $362,182  in  value,  as  compared 
with  that  of  1906. 
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Metallic  production  of  Lincoln  County ,  Nev,,  in  1906  and  1907. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Fineoufices. 
54.561.97 
44.977.87 

$1,127,896 
929,775 

fine  ounces. 
73,899 
58,259 

$49,512 
38,451 

Potinds. 
521,043 
244, 179 

$100,560 

1907 

48  836 

l>ecrease 

9,584.10 

198,121 

15,640 

11,061 

276,864 

51,724 

Year. 


1906 

1907 

Decrease 


Lead. 


Quantity.  Value. 


Pounds. 
918,880 
290,766 


628.064 


$52,378 
15,411 


36.962 


Ziuc. 


Quantity.         Value. 


Pounds 
2,885,246 
1,892.984 


992,262 


$176,000 
111,686 


64,314 


Total  value. 


$l,.'i06,341 
1,144,159 


362,182 


The  falling  oflF  is  due  to  reduced  production  from  the  big  companies 
of  the  county — the  Bamberger  Delamar  Mining  Company,  at  Dela- 
mar;  the  Bristol  Consolidated  Copper  Company,  at  Pioche;  the 
Potosi  Zinc  Company,  at  Sandy;  and  to  a  small  decrease  from  the 
combined  companies  at  Searchlight. 

The  county,  first  in  number  of  tons  sold  or  treated  in  190G,  was 
second  to  Nye  County  in  1907,  and  Esmeralda  County  made  a  close 
third  in  this  particular.  The  Bamberger  Delamar  Mining  Company, 
•which  held  first  place  in  the  State  for  the  number  of  tons  treated, 
gave  way  to  the  Tonopah  Mining  Company  in  1907. 

Bunkerville  district  {or  Copper  King), — The  Nevada  Copper, 
Platinum,  and  Nickel  Company  at  this  place  did  some  development 
work  in  1907.  The  ore  is  reported  to  occur  in  diorite  or  diabase  in 
crystalline  schists  and,  according  to  reliable  statements,  contain  the 
three  metals  mentioned. 

Caliente  district. — The  Elkton  Gold  Silver  Mining  Company 
shipped  a  carload  of  silver-lead  ore  to  Utah  smelters  in  1907.  The 
Advance  Mining  Company  shipped  early  in  1908.  The  Josej^hine 
Gold  Mining  Company  sunk  their  shaft  to  90  feet.  The  Piinaca 
mine  was  down  50  feet.  Several  other  prospects  were  opened  up 
during  the  year. 

Crescent  district. — In  this  camp,  situated  near  the  California  line, 
in  the  southern  part  of  the  county,  at  least  7  incorporated  companies 
have  carried  on  development  at  one  time  or  other  during  the  year 
1907.  There  were  only  2  producers,  the  Xippeno  Mining  Comj)any 
and  the  Old  Crescent  Sfining  Company.  Both  shipped  ore  to  Utah, 
the  returns  giving  values  in  gold,  silver,  and  lead.  The  Xippeno 
Mining  Companj  is  developed  by  an  incline  shaft  535  feet  deep, 
with  drifts  running  from  the  shaft  at  every  100  feet.  The  company 
carried  on  development  throughout  the  year.  The  Old  Crescent 
Mining  Company  is  down  60  feet,  and  is  also  developed  by  a  150-foot 
tunnel  with  a  crosscut  of  50  feet. 

The  Lucky  Dutchman  Mining  Company  carried  on  development 
througfaout  the  year.    The  Big  Tiger  Gold  Mining  Company  has 
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sunk  2  shafts,  1  incline  shaft  103  feet  deep  on  the  foot  wall,  and  a 
2-compartment  vertical  *aft  on  the  vein  250  feet  deep,  with  800  feet 
of  crosscuts  and  drifts.  The  company  is  equipped  with  air  compressor, 
gasoline  hoist,  and  pump.  Development  was  carried  on  for  part  of 
the  year  1907.  The  Ajax  Bullfrog  Mining  Company  ceased  opera- 
tions in  November.  Some  development  work  was  done  on  the  Star 
and  White  Duke  claims  of  the  R.  and  L.  Mining  Company.  The 
Wyoming  Nevada  Mining  Company  and  Searchlight  Gold  Extension 
Company  closed  down  all  work  in  the  fall  of  1907. 

Delamar  district. — ^At  this  point  is  the  Bamberger  Delamar  Gold 
Mining  Company,  one  of  the  largest  producers  in  the  State  and  sur- 
passed in  gold  production  by  only  3  companies,  at  Goldfield  and 
Tonopah.  The  mine  is  only  600  feet  deep,  but  has  35  miles  of  tunnels. 
All  the  ore  is  treated  in  a  400-ton  cyanide  mill  by  crushing  in  solu- 
tion of  cyanide  with  plate  amalgamation  and  cyaniding  of  the  sands 
and  slimes.  There  are  no  other  producers  at  this  place,  but  some 
prospecting  is  carried  on. 

Eldorado  Canyon  district. — This  district,  east  of  Searchlight  and 
situated  near  the  Colorado  River,  was  the  scene  of  considerable  de- 
velopment in  1907,  but  the  value  of  the  total  production  from  4  com- 
panies was  under  $10,000.  Freight  charges  are  so  high  that  only 
ore  valued  at  or  above  $65  can  be  shipped  at  a  profit.  Considerable 
lower-grade  ore  is  on  the  dumps  of  the  camp,  and  on  the  completion 
in  September,  1908,  of  the  150-ton  gas  smelter  by  the  Santa  Barbara 
Searchlight  Mining  Company  the  production  should  advance  mate- 
rially. 

In  1907  the  Fortuna  Gold  Mining  Company  shipped  ore  to  the 
Arizona  Mexican  Mining  and  Smelting  Company,  at  Needles,  Cal. 
The  Fortuna  Companv  has  2  shafts  of  240  feet  and  265  feet  and 
about  400  feet  of  drifts  and  crosscuts.  The  Jumper  (or  Mizpah) 
mine  shipped  a  small  lot  of  oxide  ore  in  1907.  In  June,  1907,  the 
mine  changed  hands,  and  a  gasoline  engine  and  hoist  were  installed. 
The  Techaticup,  first  located  in  1861  and  now  combined  with  11 
other  patented  claims  and  6  unpatented  claims  under  the  name  of 
the  Wharton  Gold  Mines,  was  reopened  in  1907,  and  150  tons  of  ore 
were  milled  at  the  company's  25-stamp  mill  on  the  Colorado  River,  6 
miles  from  the  mine.  A  shipment  of  crude  ore  was  also  sent  to  Utah 
smelters.  The  ore  is  stated  to  have  been  mined  from  a  winze,  250 
feet  below  the  200-foot  level.  The  Santa  Barbara  Searchlight  Min- 
ing Company  made  one  shipment  and  reported  3,000  tons  of  ore  on 
the  dump,  which  is  said  to  average  $40  per  ton  in  silver  and  $3  in 
gold  per  toik  The  com2:)any  is  building  a  150-ton  gas  smelter  for 
their  own  ores  and  custom  ores.  This  plant  is  to  be  completed  in 
September,  1908.  The  Eldorado  Nevada  Mining  Company  has  in- 
stalled a  25-horsepower  engine.  The  Capital  Mines  Company  expects 
to  produce  in  1908. 

The  geology  and  mines  of  this  district  have  been  described  by 
F.  L.  Ransome.« 

Fay  distiict. — The  B.  and  C.  group  sacked  considerable  high-grade 
ore  for  shipment,  and  made  one  small  shipment  in  1907.  The  Horse- 
shoe Gold  Mining  Company  shipped  some  cyanide  cement  from  a 
clean  up  of  zinc  boxes.     On  the  Fawn  group  some  good  ore  was 

•  Bull.  U.  S.  Geol.  Survey  No.  303,  1007. 
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struck  in  1907,  but  none  was  shipped.  The  Newport  Nevada  Min- 
ing Company  suspended  all  operations  in  1907  pending  reorganiza- 
tion. The  mine  has  a  vertical  shaft  of  200  feet  and  tunnels  and 
drifts  aggregating  2,000  fet.  On  the  property  is  a  30-ton  Chilean 
mill,  equipped  for  plate  amalgamation  and  with  a  cyanide  plant. 
The  cyanide  is  used  in  crushing  and  a  stronger  solution  in  leaching. 
The  Deer  Lodge  Gold  Mining  and  Milling  Company  were  driving  a 
tunnel  of  1,400  feet  to  cut  their  lode. 

Patterson  district  (Geyser  P.  O.) — Some  work  was  done  on  the 
properties  of  the  Santa  Marta  Mining  Company,  consisting  of  8 
claims. 

Gold  Butte  district. — Development  work  only  was  performed  in 
this  district.     Mine  operators  answering  the  Survey's  requests  for 

Production  were  the  Crown  Mining  and  Milling  Company,  the  Kim- 
erly  Nevada  Mining  Company,  the  Nevada  Gold  Butte  Mines  Com- 
pany, and  the  Southern  Nevada  Copper  Company. 

Lyons  district. — This  district  is  situated  in  a  low  desert  range  near 
the  California  line  on  the  San  Pedro  road.  The  Lucy  Gray  Alining 
Companv,  a  new  company  in  1907,  may  produce  in  1908.  The  deposit 
is  a  gold-bearing  vein  in  granite. 

Other  districts. — The  Las  Vegas  Placer  Mining  Company  shipped 
a  small  lot  of  copper-zinc  ore  to  Murray,  Utah,  for  the  Copper  Chief 
group.  The  operators  of  the  Murphy  mine  also  made  a  small  ship- 
ment. The  Castle  Bar  Dredging  Company  and  the  Gum  Tree 
Dredging  Company  have  ground  in  Boulder  Canyon  near  the  Colo- 
rado River  which  is  said  to  be  suitable  for  dredging.  The  Las  Vegas 
Placer  Mining  Company  also  holds  some  placer  ground. 

Pioche  district  (including  P21y  and  Jack  Rabbit  sections). — In  this 
district  the  shippers  in  1907  were  the  Boston  and  Pioche  Mining 
Company,  the  Bristol  Consolidated  Mines  and  Smelting  Company, 
the  California-Nevada  Copper  Company,  the  Day  mine  of  the  Ne- 
vada-Utah Mines  and  Smelting  Corporation,  and  the  Poorman  mine. 

The  central  properties  at  Pioche,  including  the  Raymond  and  Ely 
and  the  Meadow  Valley  vein  and  a  part  of  the  Yuba  dike,  are  now 
held  by  the  Nevada-Utah  Mines  and  Smelters  Corporation.  The 
shafts  are  1,500  feet  in  depth,  but  little  work  has  been  done  below 
the  water  level,  which  is  found  at  a  depth  of  1,200  feet.  Tlie  com- 
pany expects  to  reopen  these  mines,  but  has  at  the  present  no  produc- 
tion from  them.  Adjoining  on  the  east,  the  Boston  and  Pioche 
Company  hold  several  claims  on  the  Yuba  dike,  whore  they  are 
now  developing.  The  shaft  is  400  feet  deep  on  the  incline,  and  some 
rich  silver-leadsulphide  ore  has  been  shipped.  On  the  west  of  Pioche, 
the  Ohio-Kentucky  Company  is  developmg  the  Susan  Duster  mine 
with  a  400-foot  shaft,  and  has  exposed  a  Targe  body  of  mixed  sul- 
phide ore.  Two  miles  west  of  Pioche,  in  the  foothills  of  the  range, 
the  Prince  Consolidated  Company  is  developing  a  large  body  of 
oxidized  lead-silver  ore  with  much  manganese.  The  shaft  is  400  feet 
deep  on  the  incline. 

The  lead-silver  ores  of  the  Ely  mining  district  at  Pioche  occur 
in  fissures  in  Ordovician  quartzite  or  in  the  "  Yuba  "  dike  of  quartz 
porphyry.  In  part  thev  also  form  replacement  ore  Inxlios  in  the 
calcareous  shale  overlying  this  quartzite.  The  mineralization  is 
closely  connected  with  a  long  east  and  west  porphyry  dike  coursing 
through  the  range. 
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The  Jack  Rabbit  district  is  14  miles  northwest  of  Pioche,  on  the 
east  side  of  the  range.  The  Day  mine,  containing  oxidized  silver- 
lead  ore,  was  operated  by  the  Nevada-Utah  Minmg  and  Leasing 
Corporation,  and  the  ore  shipped  to  Pioche  on  a  narrow-gage  rail- 
road. The  shaft  is  800  feet  in  depth  and  the  ore  occurs  in  limestone. 
On  the  west  side  of  the  same  range  is  the  Bristol  Company's  copper 
mine,  from  which  much  oxidized  copper  ore  was  shipped  during  the 
year.  The  ore  body  is  contained  in  limestone.  At  the  Highland 
district,  8  miles  northwest  of  Pioche,  the  Mendha  mine  was  de- 
veloped by  a  shaft  700  feet  on  incline  and  800  feet  on  the  vertical, 
and  it  is  expected  to  be  a  shipper  in  1908.  The  geological  forma- 
tion is  similar  to  that  of  Pioche.  The  ore  is  partly  oxidized  lead 
ore.  The  mine  is  said  to  have  produced  ore  valued  at  $1,000,000 
about  sixteen  years  ago. 

Searchlight  district. — ^The  Blossom  Mining  Company  shipped  its 
bullion  to  the  San  Francisco  mint.  The  Cyrus  Noble  Mining  Com- 
pany did  not  run  its  10-stamp  mill,  but  sold  some  accumulated  tail- 
mgs.  The  G.  F.  Colton  Mines  Company  worked  the  Searchlight 
and  New  Year's  Gift  claims,  which  were  both  in  the  prospective 
stage  in  February,  1907.  The  development  at  the  close  of  1907  con- 
sisted of  2  incline  shafts,  one  down  400  feet  and  the  other  450  feet. 
The  equipment  consists  of  a  10-stamp  plate-amalgamation  mill,  with 
no  concentration.  The  greater  part  of  the  ore  was  treated  at  the 
mill,  including  2,800  tons  of  old  tailings,  and  several  shipments 
of  crude  ore  were  made.  The  Quartette  Mining  Company,  the  largest 
producer  in  the  district  and  one  of  the  largest  in  the  State,  confined 
operations  to  the  Golden  Treasure  claim  of  its  property.  The  quan- 
tity of  ore  mined  was  considerably  increased  over  that  of  1906,  and 
was  treated  in  the  company's  40-stamp  plate-amalgamation  mill, 
having  a  capacity  of  IGO  tons  in  twenty-four  hours,  without  con- 
centration. About  200  tons  of  ore  were  shipped.  The  mine  is  de- 
veloped by  2  shafts  on  the  vein,  1  incline  shaft  at  an  angle  of  50° 
to  a  depth  of  1,000  feet  on  the  incline,  and  1  at  the  same  angle  800 
feet  in  depth.  There  are  9  levels,  rather  unevenly  spaced.  Values 
are  principally  in  gold,  with  some  silver,  copper,  and  lead.  The  ore  is 
generally  oxidized,  but  a  little  chalcocite  is  occasionally  found  and 
some  galena.  ;^^hrysocolla,  cerussite,  wulfenite  (molybdate  of  lead), 
malachite,  and  azurite  are  some  of  the  minerals  found.  The  gold  as 
a  rule  is  not  visible  to  the  naked  eye.  The  Boston  group  of  the 
company  has  been  prospected  by  an  mcline  shaft  of  300  feet  and  a 
vertical  shaft  of  400  feet.  This  mine  was  not  worked  in  1907.  The 
Quartette  Mining  Company  acquired  the  Rambler  claims  in  1907. 
The  Searchlight  Mining  and  Milling  Company  produced  considerable 
bullion  in  its  10-stamp  mill.  The  Blackhawk  Consolidated  Mining 
Company  completed  a  10-stamp  mill,  but  closed  down  the  mine 
shortly  after.  The  Boulder  Mining  and  Milling  Company  merely 
did  development  work.  The  mine  has  a  vertical  shaft  of  270  feet 
and  about  700  feet  of  crosscuts  and  drifts.  The  Cyrus  Noble  Ex- 
tension did  not  work  in  1907.  The  mine  is  down  to  200  feet  on  a 
50°  incline.  The  Searchlight  Copper-Gold  Mining  Company  and 
the  Searchlight  Treasure  have  100-foot  incline  shafts.  The  Xew 
York  Searchlight  Mining  Company  has  a  240-foot  vertical  shaft. 
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The  Searchlight-Parallel  Gold  Mining  Companjr  with  a  500-foot 
shaft  and  1,900  feet  of  drifts,  made  no  production  in  1907.  The 
geology  and.  mines  of  Searchlight  have  oeen  described  by  F.  L. 
Kansome.^ 

Yellow  Pine  district.— This  district  includes  the  towns  of  Good- 
springs  and  Sandy,  and  is  situated  30  miles  southwest  of  Las  Vegas 
in  the  Spring  Bange.  It  principally  yields  ores  of  copper,  lead,  and 
zinc  in  nmestone,  though  the  Nevada-Keystone  and  other  mines  are 
free  milling  and  worked  entirely  for  the  gold.  The  ''  99  "  Copper 
Company  shipped  in  January  and  February,  1907,  a  carload  or  two 
of  silver-copper  ore.  The  Yellowpine  Mining  Companv,  working  the 
Bybee  mine  of  the  Kover  group,  4  miles  west  of  Goldsprings,  and 
the  Porter  mine,  4  miles  south  of  Goodsprings,  shipped  their  copper 
and  lead  ores  to  Salt  Lake  City  samplers  and  the  zinc  ore  to  Gas, 
Kans.  The  company  has  an  incline  shaft  200  feet  deep  and  is  in- 
stalling a  concentratmg  mill.  S.  E.  Yount  also  shipped  ore,  carrying 
values  in  copper  and  in  silver.  The  Lucky  Strike  Mining  Company 
also  sent  out  a  carload  of  lead  ore  in  1907,  and  expects  to  ship  more  in 
1908.  The  Nevada  Keystone  Mining  Company  produced  gold  bul- 
lion in  1907,  as  did  the  Southern  Nevada  Copper  Company.  The 
Potosi  Zinc  Company's  production  was  small  in  1907,  owing  to  the 
stopping  of  all  shipments  in  July.  The  company  had  about  25  men 
doine  development  work.  The  mine  is  worked  by  a  main  tunnel 
700  leet  in  length,  with  drifts  and  crosscuts.  The  ore  is  shipped  to 
the  Empire  Zinc  Company  at  lola  and  Gas,  Kans.  The  Columbia 
mine  of  the  Goodsprings  Consolidated  Mining  and  Smelting  Com- 
pany did  not  work  in  1907,  but  expects  to  operate  in  1908.  The  Utah 
jSsmeralda  Copper  Mining  Company  was  absorbed  by  the  "  99  "  Cop- 
per Company.  The  Nevada  Copper  Company  did  development 
work.  The  Hoosier  mine  is  developed  by  000  feet  of  tunnels,  and 
some  ore  will  probablv  be  shipped  in  190*8.  The  Monte  Cristo  zinc 
mine  was  taken  over  by  Los  Angeles  capital. 

LYOX   COUNTY. 

Lyon  County  fell  off  $127,641  in  value  of  production  in  1907  as 
compared  with  that  of  1906.  This  loss  was  due  entirely  to  the  de- 
creased production  in  the  Yerington  or  Mason  copper  district.  The 
Ramsey  district  came  to  the  front  at  the  close  of  1907  and,  with  the 
Mason  district,  took  on  new  life.    An  increase  is  looked  for  in  1908. 

Dayton  and  Silver  City  districts. — ^The  old  Devils  Gate  and  China- 
town district  is  contiguous  to  both  Dayton  and  Silver  City,  and  is 
only  a  few  miles  south  of  Virginia  City.  The  largest  producer  is  the 
Nevada  Mining,  Reduction  and  Power  Company.  The  company 
owns  15  claims.  Of  these  the  Ida  is  developed  by  an  incline  shaft  300 
feet  deep  and  by  1,500  feet  of  drifts.  The  Haywood  and  Santiago 
are  conti^ous,  and  are  worked  as  one  mine  by  an  adit  1,530  feet  long. 
Other  drifts  and  tunnels  aggregate  6,000  feet.  The  reduction  plant 
consists  of  one  18-stamp  and  one  20-stamp  plate-amalgamation  mill, 
with  no  concentrators.     The  tailings,  which  carry  about  20  per  cent 
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of  the  value  of  the  ore,  are  chloro-cyanided  in  two  separate  plants. 
King's  placers,  also  in  this  district,  are  worked  by  sluicing.  The 
Dazet  mill  made  a  small  run  in  1907,  as  did  the  Pollard  mnl.  The 
Buckeye  Mining  Company  worked  considerable  ore  in  its  cyanide 
plant.  The  Silver  City  Gold  and  Silver  Mining  Company  has  1,500 
feet  of  tunnels.  This  property  was  worked  by  lessees  during  i907. 
The  ore  was  treated  in  a  4-foot  Bryan  mill.  The  Vivian  mine  was  a 
producer.  The  New  York  and  Nevada  Mining  Compkny  was  a  new 
producing  company  in  1907.  Many  small  tributers  worked  in  this 
camp  in  1907.  The  South  Comstock  Consolidated  Mines  Company, 
a  producer  in  1906,  was  idle  in  1907,  and  reverted  to  the  original 
owner  on  January  1,  1908.  The  Oest  Gold  and  Silver  Mining  Com- 
pany, also  a  producer  in  1906,  yielded  no  ore  in  1907.  The  Comet  and 
Comet  North  Extension  are  expected  to  make  a  good  showing  in 
1908.  Mr.  Roscoe  Wheeler  acquired  an  option  on  the  Douglass  tail- 
ings of  600,000  tons  and  is  building  a  plant. 

Ramsey  district. — One  shipment  is  recorded  from  this  camp  in  1907, 
that  of  the  Ramsey  Comstock.  No  other  company  producea,  though 
several  mills  were  in  course  of  construction,  and  the  year  1908  will 
probably  show  a  better  result.  The  taking  over  of  the  Ramsey  Com- 
stock by  Nixon  and  Wingfield  of  the  Goldfield  Consolidated,  and  the 
active  development  by  that  company  in  1908  has  aroused  considerable 
activity  in  the  camp. 

Mason  district.— ^he  principal  point  of  interest  in  this  camp  at 
Yerington  was  the  taking  over  of  the  Ludwig  Copper  Company  (the 
principal  producer  in  1906)  by  the  Nevada  Douglas  Copper  Com- 
pany. The  Ludwig  mine  continued  to  produce  ore  under  the  new 
miinageinent,  and  some  ore  was  also  shipped  from  the  Douglas  mine. 
Th(^  I^udwig  is  developed  by  a  vertical  shaft  400  feet  deep  and  with  a 
4r)-degr(M^  incline-  from  the  bottom  of  the  shaft  250  feet  deep.  The 
Douo:Ias  mine  has  several  vertical  shafts  from  40  feet  to  200  feet 
deep  and  a  tunnel  050  long.  The  ore  shipped  in  1907  was  high-grade 
carbonate  ore.  A  small  lot  of  lead-silver  ore  was  shipped  from  the 
Emerson  mine.  The  mine  of  the  Western  Nevada  Copper  Company 
has  now  a  tunnel  300  feet  long  and  another  1,000  feet  long.  Develop- 
ment work  was  performed  by  the  Mason  Valley  Copper  Company, 
the  McConnell  Mining  Company,  the  Nevada  Bonanza  Copper  Com- 
pany, the  Yerington  Consolidated  Copper  Company,  and  the  Yering- 
ton  Ironsides  Copper  Mining  Company.  The  Yerington  Copper 
Company  is  down  845  feet.  The  Yerington  Malachite  Copper  Com- 
pany started  a  3-compartment  shaft  and  sunk  142  feet  in  1907.  The 
mine  is  equipped  w  ith  compressor  and  hoisting  plant. 
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NYE  COUNTY. 
Metallic  production  of  Nye  County,  Nev„  in  1906  and  1907, 
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Year. 

Gold. 

Silver. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Fine  ounces. 
71,824.73 
74,855.86 

$1,484,749 
1,547,408 

Fine  ounces. 
5,739,862 
5,557,535 

$3,846,701 

1907 

3,667,973 

Increa8e(+)  or  decrease  (— ) 

+3,031.13 

1 

+62,659 

-182,317 

-177,728 

Year. 

Copper. 

Lead. 

Total 

Quantity. 

Value. 

Quantity. 

Valve. 

value. 

1906 

Pounds. 

Pounds, 
16,508 
274,346 

$941 
14,540 

$5,331,391 

1907 ,. 

9,096 

$1,819 

5,231,740 

Increaie  (+)  or  decrease  (— ) 

+9,096 

+1.819 

+257.838 

+13,599 

—99,661 

With  the  exception  of  Esmeralda,  Nye  is  the  most  productive 
county  in  Nevada,  including,  as  it  does,  the  important  silver-yieldingi 
camp  of  Tonopah,  as  well  as  several  other  districts  of  prominence. 
The  districts  in  Nye  County  are  Bellehelen,  Berlin,  Marble,  Bullfrog, 
Groldyke,  Golden,  Bound  Mountain,  Manhattan,  Silver  Bow,  and 
Tonopah. 

From  the  preceding  table  it  may  be  seen  that  Nye  County  in  1907 
yielded  74,855.86  fine  ounces  of  gold,  valued  at  $1,547,408,  which  is, 
4n  value,  $62,659  more  than  the  production  in  1906.  The  silver 
amounted  to  5,557,535  ounces,  valued  at  $3,667,973,  which  is  $177,728 
less  than  the  corresponding  value  in  1906.  Both  copper  and  lead 
outputs  increased  to  a  small  extent.  The  total  output  of  the  county 
in  1907  was  valued  at  $5,231,740,  which  is  $99,651  less  than  in  1906. 

In  1907  the  county  had  50  productive  mines,  of  which  41  were 
deep,  including  23  gold,  16  silver,  1  lead,  and  1  copper-lead  mine.  Of 
the  9  placer  mines,  5  were  hydraulic  and  4  "  dry  washers."  In  190() 
there  were  34  productive  mines,  of  which  4  were  dry  washers  and  30 
deep  mines.  The  41  deep  mines  yielded  242,168  short  tons  of  ore, 
which,  with  the  exception  of  240  tons  of  lead  ores  and  251  tons  of 
copper-lead  ores,  were  dry  or  siliceous  ore.  This  was  almost  double 
the  ore  output  of  any  other  county  in  the  State.  Of  this  total  ore 
yield,  214,608  tons  came  from  Tonopah,  the  next  district  in  order  of 
ore  production  being  Round  Mountain  district.  The  ore  milled  in 
the  county  in  1907  amounted  to  186,552  tons,  carrying  values  of 
$733,956  in  gold  and  $1,325,606  in  silver.  From  this  ore  the  concen- 
trates produced  amounted  to  1,511  tons,  carrying  values  of  $128,409 
in  gold  and  $659,030  in  silver.  The  crude  ore  shipped  to  smeltere 
was  65,606  tons,  yieldmg  values  of  $635,523  in  gold  and  $1,082,291  in 
silver.    A  few  tons  (10)  of  old  tailings  were  treated. 

The  gold  yield  from  the  placers  of  the  county  was  2,395.53  fine 
ounoes,  valued  at  $49,520;  and  the  silver  from  the  same  source 
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amounted  to  1,585  ounces,  valued  commercially  at  $1,016.    These 
placers  are  at  Round  Mountain  and  Manhattan. 

Belleheleri  district. — In  this  district,  the  Gazabo,  the  Original 
Horseshoe  Mining  Company  (worked  mainly  by  lessees)  and  the 
Paradise  Lost  mine  were  producers,  but  the  combined  output  was  not 
large.  The  Lawrence  Consolidated  Company,  the  Tomahawk  Mining 
Company,  the  Columbus-Nevada  Mining  Company,  and  the  Scioto- 
Nevada  Mining  Company  reported  development  work.  To  ship  ore 
from  the  camp  costs  about  $60  per  ton,  not  Including  mining,  so  that 
but  little  production  can  be  expected  until  a  railroad  or  reduction 
works  are  constructed. 

Berlin  and  Marble  districts, — At  Berlin  the  Nevada  Company 
owns  and  operates  the  Berlin  and  Richmond  mines,  producing  gold, 
silver,  some  copper,  and  a  little  lead.  The  property  is  develops  by 
a  shaft  750  feet  deep  on  the  incline.  The  company  has  a  30-stamp 
mill  with  plate  amalgamation  and  8  Frue  vanners.  In  Marble  district 
the  Lodi  Mines  Company  is  mining  smelting  ore  which  yields  gold, 
silver,  and  lead.  The  incline  shaft  is  560  feet  deep,  and  the  tunnel 
300  feet  long. 

Bidlfrog  district. — This  is  one  of  the  important  districts  of  Nevada 
which,  with  increased  development,  is  expected  to  come  more  rapidly 
to  the  front.  In  1007  the  camp  vielded  9>050  tons  of  ore,  worth* 
$132,428  in  gold,  $74,991  in  silver, '$112  in  copper,  and  $7  in  lead,  a 
total  of  $207,5eS8.  The  largest  producer  was  the  Montgomery  Sho- 
shone Mining  Company.  The  district  lies  60  miles  southeast  of  Grold- 
field,  and  the  principal  towns  are  Rhyolite  and  Beatty.  The  district 
has  railroad  connection  with  main  lines.  The  first  mines  were 
optMiod  in  the  autumn  of  1904,  and  there  are  many  locators.  The  dis- 
trict has  been  described  by  F.  L.  Ransome.® 

The  BuUfio^  (lold  Bar  Mining  Company  completed  a  10-stamp 
plate-junalpunation  mill  in  1908.  The  crude  ore  was  previously  sold. 
in  Salt  T^ake  City.  The  Bullfrog  Skookum  Mining  Company  has 
mined  silver  ore,  carrying  a  little  gold,  copper,  and  lead.  The  Bull- 
frog National  Mining  Company  and  the  Bullfrog  Reduction  and 
Water  Company  are  both  small  shippers,  as  is  the  Gibraltar  Mines 
Syndicate.  Tlu^  Ilomestake  King  Consolidated  Mining  Company 
shipped  a  small  quantity  of  ore  for  metallurgical  tests  and  subse- 
quently erected  a  25-stamp  mill  equipped  for  plate  amalgamation  and 
cyaniding.  The  mine  is  developed  by  a  shaft  500  feet  deep  on  the 
incline.  The  Original  Bullfrog  Mining  Company  made  a  small  pro- 
duction. The  Trani])  Consolidated  Mining  Company  (including  the 
Tramp,  Eclipse,  and  Dennis  claims)  has  ores  of  grade  reported  too 
low  for  shipment  and  smelter  treatment.  The  Montgomery  Shoshone 
Mining  Company,  the  principal  property  in  the  camp,  is  developed 
by  a  (>40-foot  vertical  shaft.  The  company  worked  the  Montgomery 
Shoshone  and  the  Shoshone  Polaris  mines.  The  ores  were  worked 
l)y  the  Bullfrog  Reduction  and  Water  Company  at  Rhyolite,  and  the 
American  Smelting  and  Refining  Company  at  Murray,  Utah,  two- 
thirds  of  the  ores  being  milled. 

Goldyke  (or  At  wood)  district, — In  this  district  most  of  the  mines 
were  idle  in  1907,  but  yield  was  made  by  the  Goldyke  Reef  Mining 
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Company  and  the  Pactolus  Mining  Company.  What  ore  came  from 
the  latter  was  reduced  to  determine  the  nature  of  the  necessary  reduc- 
tion process.  At  the  Atwood  Gold  King  Mining  Company's  property 
active  work  was  begun  in  1908.  The  Sierra  Vista  Mining  Company 
is  under  lease  and  promised  production  in  1908.  This  camp  has  be- 
come much  more  active  in  1908  than  it  was  during  1907. 

Golden  district. — ^The  total  production  of  this  district  in  1907  was 
not  large.  Three  mines  were  producing.  The  Cirac  Mining  Com- 
pany has  one  vertical  150-foot  shaft  and  about  850  feet  of  drifts. 
The  ore  came  from  that  part  of  the  Cirac  company's  property  under 
lease  to  the  Rogers  Mining  and  Milling  Company.  The  (^)rizaba 
Mining  Company  has  a  120-foot  incline  shaft  and  about  450  feet  in 
drifts.  The  ore  taken  from  the  Imperial  Cirac  mine  was  l)v  lessees. 
The  United  Verde  Gold  Mining  Company  was  a  producer  in  190G, 
but  not  in  1907. 

Round  Mountain  district, — ^The  total  output  of  this  district  in 
1907  was  valued  at  $122,261  from  deep  mmes,  and  $49,810  from 
placers,  a  total  of  $171,571.  The  deep  mines  produced  15,059  short 
tons  of  gold  and  silver  ore.  The  Round  Mountain  Mining  Company 
was  the  principal  producer,  haWng  yielded  14,000  tons  of  the  ore 
from  the  district.  The  mill  equipment  has  a  capacity  of  85  tons  a 
day,  and  this  was  increased  in  1908.  A  great  deal  of  development 
work  was  accomplished  in  1907  and  it  is  reported  that  the  ore  reserves 
were  materially  added  to.  The  company  has,  in  1908,  purchased 
the  Great  Western  Mining  Company's  property,  adjoining  its  hold- 
ings on  the  west.  The  ore  from  the  Antelope  mine,  obtained  by 
lessees,  was  treated  in  local  mills.  The  Round  Mountain  Daisy  Min- 
ing Company  made  quite  a  large  production  (througli  lessees),  the 
ore  being  shipped  to  local  custom  mills.  The  com])any  is,  in  1908, 
building  a  100-ton  mill.  The  Round  Mountain  Anteh)pe  Mining 
Company  was  operated  by  five  sets  of  lessees,  and  the  ore  treated  at 
local  mills. 

The  placers  worked  in  this  district  are  thought  to  be  the  results 
of  erosion  from  the  gold-bearing  ledges  above  the  deposits  and  are 
all  worked  by  hydraulic  process,  though  some  dry  washing  has  also 
been  done.  The  Round  Mountain  Hydraulic  Gold  Mining  Coni- 
{mny  owns  or  leases  the  principal  placers.  New  water-pipe  connoc- 
ticms  have  been  made  with  both  Jefferson  and  Slaughterhouse  can- 
yons, so  that  there  is  now  a  good  supply  of  water.  Most  of  the  com- 
panies owning  the  placers  operate  quai-tz  mines,  but  their  top  ground 
IS  hydraulicked  by  themselves  or  oy  leasing  companies.  Working 
this  ground  by  hydraulic  process  has  resulted  in  the  opening  up  of 
several  "blind"  veins. 

Among  the  companies  at  Round  Mountain  which  are  in  a  position 
to  mak»  some  yield  in  1908  are  the  Combination  Mining  Company, 
the  Round  Mountain  Alleghany  Mining  Company,  the  Evening 
Fraction  Company,  the  Round  Mountain  Red  Top  Mining  Company, 
and  the  Round  Mountain  Fairview  Company.  This  hist  company 
made  scwne  production  in  1907  from  leases,  and  has  ])ur('hased  a  niili. 
The  Rouna  Mountain  Sphinx  Company  has  a  5-foot  Huntington 
mill.  The  shaft  is  vertical  and  210  feet  deep,  and  there  are  2,500  feet 
of  drift&  The  mine  became  productive  in  1908.  The  Gold  Hill  Con- 
solidated Mining  Company,  organized  in  1907,  expects  to  produce  in 
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1908  as  soon  as  the  mill  is  completed.  The  Royal  Hawaiian  Exten- 
sion Mining  Company  is  putting  in  a  hydraulic  pii)e  line  to  bring 
water  on  its  ground. 

Johnnie  distinct. — No  returns  of  production  were  made  from  this 
district  in  1907,  but  considerable  development  work  was  done.  The 
Johnnie  Consolidated  Mining  Company  completed  a  16-stamp  Nissen 
mill,  with  amalgamation  and  cyanide  plant,  in  January,  1908.  The 
45-degree  incline  shaft  is  800  feet  deep,  and  levels  are  cut  at  eveiy 
100  feet.  The  total  drifts  aggregate  7,000  feet  in  length.  The  Crown 
Point  Globe  Mining  Company  will  be  a  producer  in  1908.  The  shaft 
is  210  feet  deep,  and  there  are  about  1,000  feet  of  drifts. 

Manhattan  district, — The  results  accomplished  in  Manhattan  dis- 
trict in  1907  were  disappointing.     In  fact,  the  yield  in  1907,  which 
was  valued  at  $33,622,  was  less  than  that  in  1906.    The  properties 
produced  considerable  ore,  but  it  was  added  to  the  amounts  stored 
at  the  respective  mines  where  it  has  been  accumulating  for  several 
years  past,  awaiting  reduction  works.    The  mills  were  only  in  oper- 
ation during  the  last  six  weeks  of  1907.    There  are  now  4  mills  in 
the  camp,  each  with  a  daily  capacity  of  about  30  tons.    A  number  of 
lessees  are  working  the  mines,  and  some  dry- washing  is  going  on 
in  the  placer  claims.     Mining  in  1907  was  inactive,  largely  owing  to 
lack  of  money  to  carry  on  development.    This  money  must  be  raised, 
and  the  mines  sunk  deeper  before  the  output  of  the  camp  becomes 
noteworthy.     Since  the  close  of  the  year  more  activity  has  beer^- 
shown  and  the  camp  is  likely  to  do  better  in  1908  than  in  1907. 

The  largest  producer  in  1907  was  the  Manhattan  Consolidate<^ 
Mines  Company  which  is  developed  by  a  220-foot  shaft  and  a  580^ — 
foot  tunnel.  It  has  a  10-stamp  plate-amalgamation  mill  and  cyanide^ 
i:)lant,  but  did  not  begin  milling  until  late  in  the  year.  The  Man- — 
hattiin  Dexter  Mining  Company  had  its  ore  mined  by  lessees  and  thL — 
was  shipped  to  smelters.  It  was  a  small  producer,  but  it  owns  or  con^ — 
trols  a  large  number  of  properties.  Financial  disturbances  preventec^ 
very  active  work  during  the  year.  The  Manhattan  Combination 
Mining  Company  made  a  small  output,  as  did  a  number  of  claims 
worked  in  a  small  way. 

Among  the  many  deep  mines  which  were  not  productive  in  1907 
was  the  April  Fool  of  the  Seyler-Humphrey  Mining  Company.  The 
Stray  Dog,  the  Jumping  Jack,  and  the  Indian  Camp  mines  were 
operated  by  lessees  in  1908.  The  Manhattan  Giant  Mining  Company 
has  a  200-foot  shaft  with  3  levels,  but  was  closed  owing  to  lack  of 
funds.  The  Big  Chief  Mining  Company  will  probably  be  a  producer. 
The  Manhattan  Thanksgiving  Mining  Company  reported  consider- 
able ore  on  the  dump  waiting  opportunity  for  milhng.  The  Otero 
is  in  the  same  position. 

Some  placer  gold  was  obtained  by  dry  washing,  most  of  it  from  a 
lease  on  the  ground  of  the  Little  Grey  Mining  Company. 

Silver  Bow  district, — This  district  yielded  a  small  production  of 
gold  and  silver  in  1907.  The  Catlin  Silver  Bow  Mining  Company 
contributed  the  largest  share,  but  some  output  was  also  reported  by 
the  Nevada  Silver  Bow  Mining  Company  and  the  Silver  Bow  Belle 
Mining  Company.  In  this  camp  only  high-grade  gold  ores  can  be 
shipped  profitably  under  present  conditions. 
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TONOPAH   DISTRICT. 

Production  of  Tonopah  district ,  Nye  County,  Nev.,  in  1906  and  1907. 
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Year. 

Gold. 

Silver. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Pine  ounces. 
63,113.76 
57,258.00 

$1,304,677 
1,183,628 

Fine  ounces. 
5,697,928 
5,370,891 

$3, 817, 612 

1907 

3,544,788 

Tncreafl<^  ( + )  or  decrease  (—")...  .  ...  . 

-5,865.76 

-121,049 

—327,037 

-272,824 

Year. 

Copper. 

Lead. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1906 

Pounds, 

Pounds. 

$5,122,289 

1907 

5,939  1      $1,188 

195,608 

$10,362 

4, 739, 966 

Inciease  (+)  or  decrease  (—) 

+5,939 

4-1.188 

+ia'>  508 

+10, 362 

-382,323 

From  the  above  table  it  appears  that  there  was  a  falling  off  in  1907, 
as  compared  with  1906,  in  Tonopah,  of  $121,049  in  gold  and  $272,824 
in  silver,  while  both  the  copper  and  lead  values  increased  somewhat, 
so  that  the  total  reduction  in  value  of  output  for  the  year  was 
$382,323.  Ketums  were  received  from  10  productive  lode  mines  in 
the  camp  in  1907.  These  mines  yielded  214,608  short  tons  of  ore,  the 
gold  values  in  which  were  $1,183,628  and  the  silver  values  $3,544,788, 
aside  from  small  amounts  oi  copper  and  lead.  The  total  gold  and 
silver  yield  of  the  camj)  in  1907  was  therefore  valued  at  $4,728,416, 
which  is  $393,878  less  in  these  two  metals  than  the  corresponding 
value  was  in  1906.  This  smaller  yield  is  entirely  due  to  materially 
reduced  output  of  two  of  the  prominent  mines  of  the  camp. 

Of  the  214,608  short  tons  of  ore  treated  in  the  camp,  162,816  tons 
were  treated  at  mills,  yielding  by  amalgamation  $495,436  in  gold 
and  $1^73,965  in  silver,  or  a  total  value  of  $1,769,401,  and  an  average 
value  per  ton  of  $10.87  in  gold  and  silver.  From  this  milling 
ore  1,451  tons  of  concentrates  were  produced,  yielding  $126,716  in 
gold  and  $655,703  in  silver,  a  total  value  of  $782,419,  or  an  average 
value  of  $539.23  per  ton,  in  gold  and  silver.  The  milling  ores  there- 
fore yielded,  botn  on  plates  and  from  concentrates,  $622,152  in  gold 
and  $1,929,668  in  silver,  a  total  of  $2,551,820  in  gold  and  silver.  This 
^ows  an  average  yield  j)er  ton  of  $3.82  in  gold  and  $11.85  in  silver, 
a  total  of  $15.67  per  ton  in  gold  and  silver. 

In  1907  there  were  shipped  to  smelters  from  Tonopah  51,702  short 
tons  of  ore,  valued  at  $561,476  in  gold  and  $1,615,120  in  silver,  a  total 
of  $2,176,696,  or  an  average  per  ton  of  $42.03  in  gold  and  silver. 

As  the  yield  of  the  camp  in  1907  was  $1,183,628  in  gold  and 
$3,644^788  in  silver,  a  total  of  $4,728,416,  from  the  214,608  tons  of 
ore  milled  and  smelted,  the  average  value  per  ton  of  ores  treated  is 
seen  to  be  $5.51  in  gold  and  $16.52  in  silver,  an  average  value  per  ton 
in  gold  and  silver  of  $22.03. 
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In  1906  the  quantity  of  ore  treated  from  Tonopah,  all  at  smelters, 
was  106,491  short  tons,  yielding  $35.85  in  silver  and  $12.25  in  gold 
per  ton,  an  average  value  per  ton  in  gold  and  silver  of  $48.10. 

The  tonnage  in  1907  was  about  double  that  of  the  year  1906,  having 
increased  by  108,117  tons.  The  grade  of  the  ore  treated  in  1907, 
however,  was  about  half  the  value  of  that  in  1906,  or  $22.03  per  ton 
in  1907  as  compared  with  $48.10  per  ton  in  1906. 

Since  milling  has  been  introduced  into  the  camp,  in  1907,  the  lower 
grade  ores  are  also  utilized,  which  accounts  for  increased  tonnage 
and  decreased  average  values  per  ton.  Moreover,  during  the  period 
of  financial  stringency  in  1907  some  of  the  companies  deemed  it 
proper  to  draw  upon  the  dumps  of  milling  ore,  thus  avoiding  mining 
expense,  although  a  lower  grade  ore  was  treated. 

By  far  the  most  productive  property  in  Tonopah  is  the  Tonopah 
Minmg  Company  of  Nevada,  which  is  very  fully  developed  and  nas 
a  100-stamp  mill  with  concentrators  and  cyanide  plant  15  miles  from 
the  mine,  and  which  is  fully  described  hereinafter.  In  the  calendar 
year  1907  this  company  treated  in  gold  and  silver  mills  117,295  tons 
of  ore,  and  shipped  to  smelters  23,460  tons,  a  total  of  140,755  tons. 
The  concentrates  sold  or  treated  amounted  to  856  tons.  The  gold 
obtained  was  valued  at  $677,912  and  the  silver  at  $1,991,141,  a  total 
of  $2,669,053.  The  operations  for  the  year  show  a  decrease  in  cost 
of  mining  of  $1.42  per  dry  ton^of  ore  shipped  and  placed  on  dump. 
The  mining  cost  per  ton  of  ore  shipped  was  $5.10;  the  mining  cost 
per  ton  of  ore  shipped  and  placed  on  dump  was  $4.47,  and  the  mining 
cost  per  ton  of  all  ore  and  waste  hoisted  was  $3.73.  A  comparison  of 
results  obtained  at  the  new  Desert  mill  for  the  year  and  the  results 
which  would  have  been  obtained  by  shipping  the  same  ore  to  smelters 
shows  that  the  ore  milled  averaged  in  value  $24.64  per  ton,  at  a  cost 
per  dry  ton  of  $10.54.  The  smelting  cost  per  dry  ton  would  have  been 
$15.11  per  ton.  The  net  saving  by  milling  the  ores  of  $4.57  per  ton 
amounted  to  about  half  the  cost  of  the  mill  during  the  first  year's 
operation. 

Durmg  1007  the  Esmeralda  Power  Company  was  formed  to  take 
over  the  power  plant  at  Millers  and  the  transmission  line  to  Tono- 
pah. This  company  is  owned  75  per  cent  by  the  Tonopah  Mining 
Company  and  25  per  cent  by  the  Tonopah  Belmont  Development 
Company.  The  Esmeralda  Company  assumed  the  contract  with  the 
Nevada-California  Power  Company  and  the  distribution  of  power 
under  that  contract  to  the  various  companies  mentioned  therein. 
The  addition  of  air-hammer  rock  drills  to  the  mine  equipment  for 
stoping  and  raising  has  been  of  material  benefit ;  two  types  are  now 
in  use,  the  "  Waugh  "  and  the  "  Murphy."  They  weigh  65  pounds 
fully  equipped,  are  easily  handled  by  one  man,  and  strike  about 
1,500  blows  per  minute  under  an  air  pressure  at  the  drill  of  about 
85  pounds,  with  an  average  of  50  feet  drilled  per  shift.  These  drills 
«re  reported  to  be  more  elFective  in  stopes  and  raises  in  this  ground 
than  piston  drills,  which  average  35  feet  drilled  per  shift,  with  more 
air  consumption,  cost  of  maintenance  of  drills,  and  labor.  As  to 
development  work  on  this  property,  the  total  number  of  feet  of 
drifting,  crosscutting,  winzes,  raises,  and  excavations  to  the  end  of 
February,  1908,  was  25,322  feet  of  drifts;  13,177  feet  of  crosscuts; 
5,911  feet  of  winzes  and  raises;  873  cubic  yards  of  excavation;  3^8 
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feet  of  shafts;  and  2,595  feet  of  lessees'  shafts.  As  to  milling  opera- 
tions, the  100-stamp  mill  was  built  to  treat  400  tons  of  ore  per  day, 
but  it  has  of  late  been  handling  an  average  of  450  tons  per  day. 
The  average  cost  of  milling — direct  and  indirect  cost — for  the  year 
was  $5.91  per  ton,  but  late  work  has  decreased  this  by  $1.18  per  ton. 

The  next  important  producer  is  the  Tonopah  Belmont  Develop- 
ment Company.  The  Belmont  60-stamp  mill  of  this  property  was 
started  up  on  the  last  day  of  May,  1907,  and  is  described  elsewhere 
in  this  chapter.  The  mine  is  developed  by  a  vertical  shaft  1,128  feet 
deep,  and  the  total  development  work  in  the  mine  amounts  to  20,287 
feet.  The  average  reported  value  of  the  ore  milled  was  $18.93  per 
ton,  and  the  average  cost  of  milling  has  been  $7.82  per  ton.  The  ore 
shipped  to  smelters  yielded  $31.82  per  ton,  on  which  $17.92  per  ton 
was  realized  after  paying  all  expenses. 

The  Jim  Butler  Tonopah  Mining  Company,  which  has  a  500-foot 
vertical  shaft,  with  2  miles  of  workings  from  various  shafts,  now 
owns  several  continuous  properties  under  one  management.  The 
Montana-Tonopah  Mining  Company  is  developed  by  a  shaft  800 
feet  deep,  with  five  main  and  several  intermediate  levels.  The 
40-stamp  mill  was  put  in  operation  in  August,  1907,  and  the  metal- 
lurgical results  have  been  fully  up  to  expectation.  After  running 
2  months,  the  practice  of  crushing  in  cyanide  solutions  instead  of 
in  water,  was  introduced,  with  a  marked  saving  in  the  consumption 
of  cyanide.  When  milling  was  first  commenced,  the  cost  was  $4.12 
per  ton,  but  later  on  this  was  reduced  to  $3.51  per  ton.  The  follow- 
ing particulars  of  milling  operations  may  be  of  mterest :  The  cyanide 
used  was  a  trifle  over  2  pounds,  the  zinc  dust  used  about  ^  pounds, 
and  the  lime  used  about  8.3  pounds  per  ton  milled.  The  cyanide 
used  in  the  mill  water  was  about  0.0095  per  cent  (1.90  pounds  per 
ton  of  a  water).  The  consumption  of  water  was  about  40,000  gallons 
per  day.  The  mill  has  regrmding  and  concentrating  departments 
and  a  cyanide  plant.  The  concentrates  and  cyanide  precipitate  are 
both  sold  to   the  Selby   Smelting   Company,   San   Francisco,   Cal. 

The  Nevada  Alpine  Mining  Company,  consisting  of  the  old 
OTMeara-Lynch  properties,  although  in  Tonopah  district,  is  actually 
over  the  border  line  in  Esmeralda  County,  and  its  output  should  not 
proj)erly  have  been  included  with  the  Tonopah  mines  in  Xye  County. 
This  was  inadvertently. done,  however,  and  the  tabular  work  in  this 
chapter  was  all  completed  before  it  was  realized  that  the  output  of 
this  mine  should  have  been  recorded  in  another  county.  This  ac- 
counts for  the  api)earance  in  this  report  of  some  lead  and  copper  at- 
tributed to  Tonopah  district  which  was  really  derived  from  Esme- 
ralda County. 

The  Southern  Klondike  mine  is  one  of  the  smaller  producers  of 
Tonopah,  which  has  a  shaft  down  210  feet,  but  the  ore  shipped  was 
virtually  from  the  croppings.  The  Tonopah  Extension  Mining  Com- 
pany, quite  a  Ift^  produc*er^  has  a  shaft  1,050  feet  deej),  with  0  levels 
east  and  west.  Tne  ore  is  shipped  to  smelters.  The  Tonopah  Midway 
Mining  Company,  also  a  large  producer,  has  a  vertical  shaft  800  feet 
deep,  and  its  ores  are  sold  to  the  Western  Ore  Purchasing  Company. 
The  West  End  Consolidated  Mining  Company,  another  good  pro- 
ducer, has  3  shafts,  respectively,  770  feet,  322  feet,  and  770  feet  deep. 

Among  the  nonproducers  at  Tonopah,  of  which  there  are  a  number, 
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the  Baxter  Springs  Mining  and  Milling  Company  owns  5  claims 
upon  which  development  is  being  carried  on.  The  Little  Tonopah 
Development  Company  has  a  shaft  900  feet  deep,  and  development 
work  was  continued  during  1907.  The  MacNamara  Mining  Company 
has  a  shaft  500  feet  deep.  The  Millbrae  Tonopah  Mining  Company, 
with  a  2G5-foot  shaft  and  a  325-foot  tunnel,  is  continuing  its  tunnel  to 
cut  the  lode.  The  Mizpah  Extension  Mining  Company  retimbered 
the  835-foot  shaft  and  will  sink  deeper.  The  Great  Western  Mining 
Company  has  a  shaft  508  feet  deep  and  is  well  equipped,  but  has  not 
reached  sufficient  depth  to  enter  the  vein  zone. 

The  geology  and  mineral  veins  of  Tonopah  have  been  very  fully 
described  by  J.  E.  Spurr,*  so  that  it  is  not  necessary  to  go  into  any 
details  on  those  subjects  in  this  chapter. 

ORMSBY   COUNTY. 

No  report  was  received  in  1907  from  any  productive  property  in 
this  county.  The  two  towns  of  the  countjr  are  Carson  and  Empire. 
At  the  last-named  point  the  Comstock  Mining  and  Milling  Company 
has  its  Morgan  plant.  This  cyanide  plant  treated  several  thousand 
tons  of  old  tailings  from  the  Consolidated  Virginia  mine  at  Virginia 
City,  which  production  is  allotted  to  Storey  County.  The  California 
plant  of  this  company  in  Storey  County  has  been  dismantled.  The 
Bessemer  Consolidated  Mining  Company,  in  Brunswick  Canyon,  is 
working  hematite  ore,  running  68  per  cent  in  iron.  A  carload  was 
shipped  to  San  Francisco  for  testing  purposes.  The  ore  is  said  to  be 
free  from  sulphur  and  phosphorus,  and  there  seems  to  be  an  unlimited 
supply. 

STOREY   COUNTY. 


Metallic  production  of  Storey  County,  Net\,  in  1906  and  1907, 


Year. 

Gold. 

Silver. 

Copper. 

Lead. 

Quantity. 

Value. 

Quantity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

TotaL 

1900 

Finr.  oz. 
]r).H55.68 
12,320.63 

S327,766 
254,690 

Fine  oz. 
277,258 
162, 791 

$185, 763 
107,442 

Pounds. 

Pound*. 

$518,529 
362,801 

1907           

2,717 

$543 

2,373 

S126 

Increase  (  +  )  or 
decrea><e(— )-. 

-3,535.06 

-73,076 

-114, 467 

-78,321 

+2,717 

+643 

+2,373 

.+126 

—150,728 

This  county,  for  many  years  formerly  the  most  productive  in  the 
State  on  account  of  the  activities  on  the  Comstock  Lode,  showed  a 
total  falling  off  in  value  of  output  in  1907  from  that  of  1906  of 
$150,728.  Reduced  output  in  both  gold  and  silver  was  evident,  and 
copper  and  lead  appeared  in  the  county  record  for  the  first  time, 
though  in  a  small  way.  In  1907  reports  were  received  from  21  pro- 
ducing deep  mines  in  the  county  and  from  26  nonproducers.  The 
total  tonnage  was  39,400  short  tons  for  1907,  of  which  39,369  tons  was 
siliceous  ore,  the  remainder  being  copper-lead  ores.    This  siliceous  ore 
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yielded  $246,381  in  gold  and  $106,045  in  silver,  a  total  of  $352,426. 
The  31  tons  of  copper-lead  ores  yielded  $8,309  in  gold  and  $1,397  in 
silver,  a  total  of  $9,706.  These  latter  ores  also  yielded  copper  valued 
at  $543  (2,717  pounds)  and  lead  valued  at  $126  (2,373  pounds). 

Of  the  total  ore,  18,731  tons  were  treated  at  gold  and  silver  mills, 
yielding  $120,966  in  gold  and  $24,451  in  silver.  This  same  ore  con- 
tained 315  tons  of  concentrates  yielding  $108,595  in  gold  and  $63,537 
in  silver.  The  milling  ore  therefore  yielded  gold  and  silver  valued 
at  $317,549.  There  were  also  20,324  tons  of  old  tailings  treated,  the 
bullion  from  which  is  included  in  the  figures  for  gold  and  silver 
derived  from  milling  ore  as  given  above.  Of  ores  shipped  to  smelter, 
there  were  345  tons  containing  $25,129  in  gold  and  $19,454  in  silver, 
a  total  of  $44,583. 

Among  the  Comstock  producers  at  Gold  Hill  in  1907,  the  Alpha- 
Consolidated  Mining  Company  made  only  a  nominal  yield.  This 
mine  is  opened  by  a  tunnel  2,400  feet  long.  The  ore  was  treated  in  a 
15-stamp  custom  mill  by  the  lessee,  and  when  the  lease  expired  work 
was  entirely  suspended.  The  Overland  Mining  Company  has  an 
incline  shaft  550  feet  deep  with  several  levels.  This  company  has  a 
10-stamp  plate-amalgamation  mill,  with  regrinding  pans.  The  per- 
colation cyanide  plant  of  800  tons  capacity  j^er  month  is  at  Silver 
City.  The  tailings  are  flumed  from  the  Overland  mine  to  the  cyanide 
plant.  The  Silver  Hill  Mining  Company  milled  old  tailings  only, 
these  bein^  treated  at  McTigue's  mill. 

At  Virginia  City  the  Sierra  Nevada  Mining  Company  shipped  only 
a  few  tons  of  concentrates,  which  contained  some  copper  and  lead. 
Operations  are  now  being  carried  on  through  the  Union  shaft,  in 
which  the  company  owns  a  f)ne-third  interest.  Interesting  develop- 
ments are  now  under  way  on  this  property.  On  the  ChoUar  and 
Potosi  ground,  work  is  being  done  through  the  2,000-foot  tunnel  by 
lessees,  and  some  ore  has  also  been  taken  from  croppings.  On  the 
Sutro  tunnel  level  a  drift  is  being  opened  southerly  from  the  Hale  & 
Norcross  connection  in  order  to  prospect  the  vein  on  this  level.  The 
Consolidated  California  and  Virginia  Mining  Company  treated 
upward  of  9,000  tons  of  tailings  and  a  small  quantity  of  ore.  This 
mine  has  a  2,500- foot  vertical  shaft.  Since  the  close  of  1907  the  mine 
has  again  become  an  ore  producer.  The  Hale  &  Norcross  Mining 
Company,  developed  by  a  1,600-foot  vertical  shaft  and  a  6,000-foot 
tunnel,  had  its  ore  milled  by  the  Comstock  Tunnel  Company,  at 
Sutro.  The  operations  at  this  mine  are  now  confined  to  work  on  the 
Sutro  timnel  level.  Jointly  with  the  Chollar  and  Potosi  companies, 
this  company  has  installed  a  blower  and  a  15-inch  air-pipe  from  the 
Mint  shaft  to  the  workings  west  of  the  south  lateral  of  the  Sutro 
tunnel.  Some  fair  grade  ore  has  been  opened  up,  which  was  milled 
in  1908. 

The  Lady  Bryan  Mining  Company  only  made  a  small  output. 
The  Ophir  Mining  Company,  the  largest  producer  on  the  Comstock, 
workea  through  the  shaft  of  the  Consolidated  California  and  Vir- 
ginia mine.  In  addition  to  the  ore  produced,  about  7,000  tons  of  old 
tailings  were  treated.  Good  ore  has  been  reported  in  this  mine  since 
the  close  of  1907. 

Amon^  the  nonproducers  it  may  be  stated  of  the  Yellow  Jacket 
Grold  and  Silver  Mining  Company,  that  a  200-ton  concentrating  mill 
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was  built,  being  completed  early  in  1908.  It  has  since  been  in  success- 
ful operation  on  low  grade  ore  from  the  mine,  dumps,  and  surface 
Tvorkings.  This  property  is  dependent  on  the  Belcher  shaft  for  venti- 
lation and  for  this  reason  has  joined  the  other  Gold  Hill  companies 
in  keeping  this  shaft  in  repair.  The  Union  Consolidated  Mining 
Company  is  carrying  on  some  prospecting  through  the  Union  shaft. 
As  to  the  Gould  and  Curry  mine  preparations  are  being  made  for 
prosi^ecting  from  the  north  lateral  of  the  Sutro  tunnel.  In  the 
Savage,  operations  have  been  confined  to  the  Sutro  timnel  level,  and 
considerable  low  grade  ore  has  been  opened  up  in  the  last  two  years. 
Better  facilities  for  transporting  this  ore  through  the  tunnel  are  being 
provided.  On  the  Imperial,  during  the  last  year  the  old  Bowers  • 
shaft  has  been  reequipped  with  electric  machinery.  All  work  on  the 
Crown  Point  property  is  now  being  carried  on  through  the  Overman 
shaft,  and  an  important  drift  is  being  driven  northerly  on  the  1,400 
level.  The  Belcher  old  shaft  has  been  completely  equipped  with 
electrical  machinery  and  is  now  in  good  condition  for  operation  to 
the  850-level.  At  the  Overman  mine  the  shaft  has  been  equipped 
with  electrical  machinery,  and  crude  oil  is  used  as  fuel.  Consioer- 
able  work  has  been  done  and  some  low  grade  ore  found  on  levels 
above  the  water. 

In  the  Caledonia  mine  recent  work  has  been  extensive  and  of  some 
importance.  On  3  levels  a  vein  has  been  followed  about  2,500  feet 
to  the  southwest,  and  some  fair  assays  obtained.  Some  surface  work 
is  going  on  in  the  Justice. 

The  great  width  of  the  Comstock  lode  requires  an  enormous 
amount  of  development  on  each  level  before  it  is  thoroughly  pros- 
])ected.  There  was  a  great  yield  of  ore  from  the  Crown  I\)int, 
Belcher,  Yellow  Jacket,  Chollar,  Ilale  &  Norcross,  and  Consolidated 
California  and  Virginia  mines  (bonanzas)  after  they  were  supposed 
to  be  worked  out.  Those  interested,  for  this  and  other  reasons,  think 
that  tlicre  is  not  a  level  on  the  lode  which  has  been  so  thoroughly  pros- 
jK'cted  that  there  is  not  yet  a  chance  of  finding  ore  in  it.  The  Combi- 
nation shaft  is  one  of  the  most  imj)ortant  features  in  the  rehabilita- 
tion of  the  Comstock.  This  shaft  is  3,2r)0  feet  deep  and  will  prove 
a  valuable  accjuisition  when  connection  has  been  made  with  the  Ward 
shaft.  It  is  impossible  to  operate  any  one  of  these  hot  nunes  with- 
out the  very  best  facilities  for  ventilation,  and  this  shaft,  in  combi- 
nation with  the  Ward,  affords  an  easy  solution  of  the  problem.  The 
Combination  shaft  was  repaired  to  the  1,600  level  about  three  years 
ago,  and  during  the  spring  of  11)08  the  Sutro  tunnel  connecting  drift 
and  the  1,000  station  have  been  repaired.  The  Comstock  Pump- 
ing Association  is  carrying  on  its  drainage  operations  through  the 
C.  and  C.  shaft,  where  it  has  a  fine  pumping  equipment.  This 
association  is  composed  of  *21  companies  of  the  Comstock  lode, 
extending  from  the  Utah  on  the  north  to  the  Alta  on  the  south. 
Each  company  is  directly  interested  in  the  future  development  of 
the  Comstock,  because  all  are  located  upon  the  same  great  fissure 
vein  and  the  prosperitv  of  any  one  has  an  immediate  bearing  upon 
the  standing  of  the  others.  Through  the  agency  of  the  one  pump- 
ing installation  at  the  C.  and  C.  shaft,  the  water  has  been  lowered 
to  a  greater  or  less  degi-ee  alon^  the  length  of  the  lode.  The  Sierra 
Nevada,  Union,  Mexican,  Ophir,  Consolidated  California  and  Vir- 
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g'nia,  and  Best  &  Belcher  properties  have  been  drained  to  the  2,450 
vel,  and  it  is  now  possible  to  work  in  all  these  mines  at  this  depth. 
The  progressive  leature  in  this  district  is  in  the  direction  of  com- 
bined effort  to  fjrospect  and  develop  the  lode  from  one  end  to  the 
other.  When  it  is  operated  as  one  great  property  instead  of  by  indi- 
vidual companies,  greater  progress  will  be  made.  In  May,  1908, 
L.  M.  Hall  and  K.  W.  Bishop,  the  engineers  of  the  Comstock  Pump- 
ing Association,  made  a  very  extended  report  to  the  association, 
iving  a  review  of  j)ast'  operations  and  recent  progress  in  the 
ode,  along  the  lines  laid  out  for  unwatering  and  developing  it.  At 
the  end  oi  the  report  their  conculsions  are  summed  up  as  follows: 

The  Uniou  shaft  should  be  sunk,  or  reoi)ened,  to  the  water  level  attaiued 
through  the  use  of  the  C.  &  C.  pumps,  in  order  that  such  conntvtious  for  ventila- 
tion and  drainage  may  be  made  from  time  to  time  as  necessity  demands  and 
which  will  permit  of  exploration  on  all  of  the  lower  levels.  The  ()i)hir  shaft 
flhould  be  maintained  and  the  air  ways  put  in  the  l>est  possiljle  condition.  The 
C.  &  C.  shaft  should  be  unwatered  to  the  bottom  (2,<»r»0  level)  and  a  new 
system  of  pumps  installed  at  this  point.  This  attained,  the  shaft  may  then  be 
sunk  to  the  3,000  level  and  the  present  system  of  Iliedlers,  on  the  2,ir)(),  lowered 
into  rx>sition  at  the  Ixittom.  Worlcing  and  prospecting  to  a  still  greater  depth, 
if  desired,  could  then  be  continued. 

The  Ward  shaft  should  be  sunlc  to  the  Ji.lDO  level,  and,  as  is  the  present 
intention,  one  of  the  units  of  tlie  pumping  plant  now  on  the  ground  placed  in 
position  at  the  3,100  level.  Connection  with  the  Combination  shaft,  for  the 
purposes  of  drainage  and  ventilaticm,  should  be  made  on  the  2.400  and  later  on 
the  3,100  level.  Connection  from  the  Ward  shaft  with  (Jold  Hill  should  be  made 
on  the  2,150  level  to  relieve  the  pressure  from  the  south,  even  if  the  better  plan 
of  placing  a  plant  at  the  Alta  shaft  be  followed,  and,  ultimately,  connection  with 
Gold  Hill  made  on  the  lowest  level.  These  conni»ctions  are  imperative  t)ecause 
of  the  fact  that  worlc  in  no  one  shaft  on  the  Comstcx'k  can  l>e  carricnl  on  suc- 
cessfully without  an  air  connection  with  some  other.  The  1,400  level  of  the 
Crown  Point,  from  the  Overman  side,  should  be  connected  with  the  Crown  Point 
branch  of  the  south  lateral  of  the  Sutro  Tunnel  and  the  water  now  flowing  down 
the  Belcher  and  Yellow  Jacket  inclines,  unquestionably  burdening  the  pnmi)s 
now  operating  on  the  north  end,  picked  up  and  carried  out  through  the  tunnel. 

The  wooden  stave  pipe  line  in  the  Sutro  Tunnel,  and  too  much  iniiM)rtancc 
can  not  be  attached  to  this  recommendation,  should  be  rushed  to  completion. 
When  this  work  Is  done  tlie  maintenance  of  the  tunnel  will  be  assured  and  the 
expense  of  repairs  greatly  lessened.  It  will  be  well,  also,  that  this  pii)e  ulti- 
mately be  covered  with  concrete,  which  can  l)e  cheaply  prepared  from  the  waste 
rock  being  transiiorted  from  the  mines.  This,  in  effect,  would  eventually  pro- 
duce a  concrete  pil)e,  easily  repaired,  and  which  would  last  indefinitely. 

The  south  lateral  of  the  Sutro  Tunnel  should  !)e  repaired  so  soon  as  tinanc(»s 
will  permit,  inasmuch  as  the  i)rosent  condition  of  this  lateral  precludes  the  pos- 
sibility of  dralnage'of  the  south  end  of  the  lode*  through  the  Alta  shaft. 

As  fast  as  the  water  rect»des  the  Combinatlcm  shaft  must  be  repaired,  ulti- 
mately to  the  bottom,  or  3,2.'>0-foot  level.  Ventilation  along  the  entire  lode 
should  be  revised  and  proper  fans  installed.  The  necessity  for  revision  of  the 
present  system  Is  due  to  the  fact  that  in  many  cases  the  modern  workings  have* 
reached  such  an  extent  that  the  air,  heretofore  ample,  becomes  grealy  vitiated 
during  Its  extended  course  through  the  mines  until  a  greater  flow  of  air  has 
become  a  positive  necessity. 

WASHOE    COUNTY. 

Washoe  County  yielded  a  total  output  valued  at  $113,850  in  1907, 
as  compared  with  that  of  $70,240  in  1900,  an  increase  of  $18,010. 
The  gold  output  more  than  doubled;  there  was  slight  increase  in 
silver;  some  copper  was  produced  for  the  first  time;  and  zinc  shows 
for  the  first  time,  but  the  lead  fell  off  313,938  j)ouik1s. 
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Olinghouse  district  or  Whitehorse  district. — ^In  this  district  there 
were  3  producers,  the  values  being  nearly  all  in  gold.  The  Green 
Hill  Mining  Company  treated  a  large  tonna^  in  its  50-stamp  plate- 
amalgamation  mill,  with  concentrators  and  a  cyanide  plant.  The 
property  is  opened  up  by  a  shaft  200  feet  deep  and  a  tunnel  5,000  feef 
in  length.  The  Olinghouse  Nevada  Mining  C!ompany  treated  150 
tons  at  a  2-stamp  custom  mill  in  the  district.  The  Nevada  Consoli- 
dated Mining  and  Milling  Company  operated  its  50-stamp  mill.  The 
Buster  Group  is  under  development.  It  will  be  two  years  before  full 
development  plans  are  finished.  The  shaft  on  the  Golden  Wedge  is 
down  110  feet ;  some  ore  was  mined,  but  none  milled  or  shipped.  The 
Texas  Nevada  Gold  Mining  Company  has  a  gasoline  engine  and  is 
hoisting  from  a  depth  of  200  feet.  Water  was  struck  in  the  deepest 
workings.  The  mine  was  developed  and  ore  blocked  out,  and  the 
erection  of  a  5-stamp  mill  is  contemplated. 

Washoe  or  Galena  district. — The  principal  mine  in  this  district  is 
the  Stevenson,  belonging  to  the  Nevada  Commonwealth  Mining  Com- 
pany. The  ore  is  said  to  contain  one-half  of  1  per  cent  in  copper,  4 
per  cent  in  lead,  4  per  cent  in  zinc,  5  ounces  or  silver,  and  70  cents 
m  gold  per  ton.  The  reduction  plant  at  the  mine  is  a  300-ton  crush- 
ing, concentrating,  and  jigging  mill,  similar  to  those  at  Joplin,  Mo. 
The  lead-silver  product  is  shipped  to  Murray  and  Bingham,  Utah. 
Some  zinc  has  been  shipped,  but  a  very  large  quantity  is  held  on  the 
dumps  awaiting  a  favorable  market.  The  Virginia  and  Truckee 
Railway  runs  within  400  feet  of  the  mill,  and  a  siding  has  been 
built,  so  that  railroad  facilities  are  admirable.  The  company  owns 
valuable  water  rights.  The  mine  is  developed  by  a  shaft  560  feet 
deep  with  levels  every  100  feet.  The  drifts  approximate  6,000  feet 
in  longtli.  The  Rocky  Ilill  Mining  Company  operated  its  mill  in 
11)07.  The  Galena  Hill  Gold  and  Silver  Mining  Company  has  not 
shipped  for  two  years. 

Pear'ine  dhtrlct. — The  only  producer  in  this  district  is  the  State 
Line  Mining  Company,  which  is  as  yet  only  in  the  development 
stage.  The  shaft  is  down  200  feet,  and  500  feet  of  tunnels  have  been 
run.  A  sliij)ment  of  copper  ore  was  sent  to  the  Peyton  Chemical 
Company,  California.  The  property  is  15  miles  northeast  of  Reno. 
The  Reno  Mispah  Mining  Company  has  driven  a  tunnel  855  feet  in 
length.  The  company  is  also  running  a  tunnel  1,050  feet  long  to 
strike  the  on»  body.  At  the  close  of  the  year  all  but  150  feet  was 
completed. 

Shcepshcad  district, — The  Washoe  Lassen  Mining  Company  is  the 
only  mine  rej)orting  progress  from  this  point. 

Jumbo  district. — Tn  1007  building  began  on  the  mill  for  the  Selby 
Consolidated  Mining  and  Milling  Company.  Since  the  spring  of 
1908  some  new  strikes  have  l>een  made  and  lessees  have  opened  up 
several  properties. 

WHITE  PINE  COUNTY. 

AAHiite  Pine  County  showed  an  increase  of  production  in  1907  over 
that  in  190G  in  all  the  metals,  the  principal  advance  being  in  lead  and 
this  amounting  to  over  1,000,000  pounds.  The  larger  part  of  the  lead 
came  from  the  old  camp  of  Hamilton,  but  there  were  also  increases 
in  production  at  Cherry  Creek  and  Newark,  and  the  Lead  King  mines 
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in  the  Duck  Creek  district  entered  the  producing  lead  list.    Ely  made 
a  small  production  of  copper. 

Aurum  or  Silver  Canyon  district. — The  Siegel  Consolidated  Min- 
ing Company  (at  Siegel  post-office)  made  several  shipments  of  silver 
ore  to  the  Murray  smelter.  The  Lucky  Deposit  mine  was  also  a  pro- 
ducer. This  mine  is  now  down  100  feet  and  is  also  developed  by  a 
300-foot  tunnel. 

Black  Horse  and  Osceola^  districts, — The  San  Pedro  mines  in  Black 
Horse  district,  under  the  management  of  the  Amalgamated  Nevada 
Mines  and  Power  Company,  increased  their  production  somewhat 
over  that  of  1906,  notwithstanding  being  curtailed  in  output  on  ac- 
count of  litigation.  At  Osceola  both  the  Gold  Placer  Mining  Com- 
pany and  the  Stalwart  mine  extracted  considerable  gold  by  drifting 
m  the  bed  of  an  ancient  river.  Several  small  placers  added  a  small 
amount  to  the  gold  production  from  this  district. 

Cherry  Creek  district. — The  Biscuit  Mining  Company,  down  900 
feet  on  the  incline,  shipped  silver  ore  to  Utah  smelters.  The  Hart- 
ford Nevada  Gold  Minmg  Company,  operating  the  old  Joanna  mine, 
shipped  some  high-grade  ore  to  Salt  Lake  City  and  milled  about  the 
same  amount  at  a  local  custom  mill.  The  Joanna  mine  is  developed 
by  a  tunnel  400  feet  in  length  and  a  shaft  of  75  feet.  The  Gold 
Canyon  Mining  Company  made  a  small  shipment.  The  Vulcan  Min- 
ing, Smelting,  and  Reduction  Company  shipped  ore  to  Murray  and 
reported  good  returns  in  silvpr,  lead,  and  copper.  There  was  much 
activity  in  the  district.  The  British  Mining  Company  was  sinking 
a  shaft  on  the  Chief  of  the  Hill  mine.  The  Ely  Star  Mining  Com- 
pany prospected  the  Black  Metal  group.  The  Cocomongo  Gold  Min- 
ing Company  was  erecting  a  4:-stamp  (Nissen)  mill  with  concentrators 
to  treat  its  ore  and  that  of  the  Gold  Canyon  Mining  Company,  the 
Cherry  Creek  Gold  Mining  Company  (formerly  the  National),  the 
Gold  Canyon  Extension  Mining  Company,  and  the  Antwerp-Nevada 
Gold  Mining  Company.  The  Wide  West  Mining  Company,  with  a 
5-stamp  mill,  added  a  steam  compressor  plant  during  the  year,  but 
reported  no  production.  The  Glasgow  and  Western  Company  did 
not  work  its  Cherry  Creek  mines  in  1907,  but  has  decided  to  build  a 
100-ton  mill  on  its  property  in  1908. 

Ely  district. — The  Ely  district  records  production  from  1  copper 
property — that  of  the  Ely  Consolidated  Copper  Company.  There  are 
4  shafts  on  the  property,  ranging  in  depth  from  100  to  600  feet.  The 
mine  of  the  Butte  and  Ely  Copper  Company  was  developed  by  3  ver- 
tical shafts — 300  feet,  200  feet,  and  180  feet  in  depth,  respectively — 
and  about  1,000  feet  of  drifts  were  run.  The  Ely  Gibralter  Mining 
Company  extracted  several  tons  of  high-grade  lead  ore,  but  no  ship- 
ments were  made.  The  Federal  Ely  Copper  Company,  a  former  lead 
Sroducer,  is  being  developed  for  copper.  The  Giroux  Consolidated 
[ining  Company  is  down  1,000  feet  on  the  Alpha  shaft.  The  com- 
£«ny  built  in  1907  a  1,000-ton  concentrating  mill,  with  jigs  and  Wil- 
ey tables.  The  company  anticipates  operating  the  mill  throughout 
1908.  The  Mispah  Consolidated  Gold  and  Copper  Company  started 
work  in  1907  and  extracted  some  copper  ore,  but  shipped  none.  The 
McDonald  Ely  Copper  Company  is  down  400  feet  in  one  shaft,  200 
feet  in  another,  and  280  feet  in  a  third.     There  is  a  50-ton  cyanide 

•Bull.  U.  S.  Geol.  Survey  No.  340,  1908. 


384  MINERAL  RESOURCES. 

plant  on  the  property,  but  it  was  not  operated.  The  Nevada  Consoli- 
dated Copper  Company  and  the  Cumberland  Ely,  under  one  man- 
agement, concentrated  their  efforts  on  completing  the  4,000-ton  con- 
centrator and  the  1,000-ton  smelter,  with  McDougall  roaster  and  3 
revcrlx?ratories,  at  McGill,  20  miles  from  the  mines.  The  mine  oper- 
ations were  to  commence  in  April,  1908,  and  the  smelting  and  concen- 
trating plant  was  to  be  completed  in  June,  1908,  but  the  smelter  was 
not  blown  in  until  August,  1908.  The  Euth  mine  was  down  500 
feet  in  1907.  It  is  to  be  worked  by  the  caving  system.  The  Copper 
Flat  mine  is  to  be  worked  by  steam  shovels.  The  2  companies,  besides 
developing  the  mines,  have  built  200  miles  of  railroad  track.  The 
total  expenditure  of  $20,000,000  is  said  to  have  been  made  in  acquir- 
ing the  mines  and  in  preparing  to  treat  the  ores. 

The  Success  mine  was  developed  to  a  depth  of  300  feet  on  the  in- 
cline. Ely  and  its  mines  have  been  well  described  by  Walter  Renton 
lngalls<*  and  Leroy  A.  Palmer.^  A  geological  report  has  been  pub- 
lished by  Prof.  Andrew  Lawson.^ 

Ilamilton  dwtrict, — With  a  production  of  over  1,000,000  pounds  of 
lead  from  4  mines,  Hamilton  took  second  place  after  Eureka  in  lead 
production  in  Nevada.  From  the  Julia  mine  were  shipped  several 
carloads  of  ore  to  Salt  Lake  City,  which  yielded  silver,  copper,  lead, 
and  zinc.  The  Rocco-IIomestake  Nevada  Mining  Company  shipped 
lead  0Yi\  to  Salt  Lake  ,City.  The  ore  contained  63  per  cent  oi  lead  and 
Vf\  ounces  of  silver,  with  some  copper.  The  Ne  Plus  Ultra  mine,  of 
the  Whitepine  Lead  Company,  was  one  of  the  largest  producers  in  the 
district,  with  lead  as  the  leading  metal.  From  the  loung  Treasure 
was  shipped  the  largest  tonnage  of  the  year.  The  ore  in  this  mine 
is  lead-silver,  with  principal  values  in  lead.  The  mine  is  developed 
by  an  incline  shaft  300  feet  deep  and  a  tunnel  350  feet  long.  Anotner 
tunnel  is  being  run  to  la])  the  works  at  a  depth  of  700  feet.  The 
Comanche  mine,  down  185  feet  on  the  incline,  made  no  production. 
The  Jennie  and  Black  Rock  Mining  Company  shipped  no  ore.  The 
Protection,  Protective,  and  Rex  mines  were  worked,  but  no  ore  was- 
shipped  from  them.  These  mines  are  down  1,600  feet  on  an  incline 
2,200  feet  long.  ^ 

Norark  dhtncf. — The  Bay  State  mine  of  the  Newark  Mining  and 
Milling  Company  shipped  several  carloads  of  silver-lead  ore  from 
this  district. 

Duck  Creek  d!f<frirf. — The  Lead  King  Mining  and  Milling  Com- 
pany (near  McGill  P.  ().)  shipped  in  1907  galena  ore  running  70 
per  cent  in  lead  and  3  ounces  to  the  ton  in  silver.  There  are  2  in- 
cline shafts  on  the  property,  one  120  feet  in  length  and  the  other  70 
feet.  The  tunnels  aggregate  about  500  feet  in  length.  The  mines 
will  find  a  market  close  at  hand  at  the  Ely  (or  Steptoe)  Smelter. 

Ward  (//strirf. — The  operators  of  the  Nevada  United  Mines  at 
Ward  ^pent  the  year  1007  in  developing.  The  workings  were  280 
feet  deep  in  1907,  and  in  August,  1008,  shipping  commenced. 

«  Eng.   and  Min.   Jour..   Ocfobor   10,   1007  ;   November  2,   1907. 

"Mining:  World,  .Tum-  20.  lOOS. 
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NOTES  ON  THE  METALLURGICAL  TREATMENT  OF  NEVADA  GOLD- 
SILVER  ORES. 

TONOPAH   DISTRICT. 

The  first  serious  attempt  to  treat  the  ores  of  this  district  was  made 
at  Tonopah  in  1901.  The  lessees  of  the  original  Mizpah  vein  (a 
territory  now  owned  by  the  Tonopah  Mining  Company)  formed  a 
company  for  the  purpose  of  erecting  a  mill  to  treat  their  dump  ores, 
too  low  ^ade  for  shipment.  This  plant,  known  as  the  Midway  mill, 
was  designed  on  the  assumption  that  concentration  and  cyaniding 
were  not  adapted  to  the  Tonopah  ores,  and  that  pan  amalgamation 
was  the  correct  process.  Ten  stamps  were  installed  and  the  Hunting- 
ton mills  were  used  for  regrinding.  The  ore  was  finally  treated  by 
the  Boss  continuous-pan  process.  An  extraction  of  about  86  per  cent 
of  the  silver  was  claimed  for  this  mill  during  the  few  months  of  op- 
eration, at  a  cost  of  about  $11  per  ton  for  treatment.  The  develop- 
ment of  other  and  cheaper  processes  finally  lead  to  shutting  the  phxnt 
down.  It  subsequently  became  the  property  of  the  Tonopah  Mming 
CJompany^  who  dismantled  the  pans  and  remodeled  it  for  cyaniding, 
after  adding  10  stamps  to  the  equipment.  But  the  high  cost  of  treat- 
ment and  pooj  results  obtained  soon  caused  the  company  to  abandon 
the  mill,  and  for  nearly  two  years  it  has  lain  idle. 

THE  DESEBT   MILL. 

At  Tonopah,  the  first  mill  to  use  the  cyanide  process  was  built  by 
the  Tonopah  Mining  Company  at  Millers,  about  13  miles  west  of 
Tonopah.  Later,  a  second  mill  (of  60  stamps)  was  erected  adjoin- 
ing tne  Tonopah  Mining  Company's  plant  to  treat  the  ore  of  the 
Belmont  Minmff  and  Development  Company.  This  mill  is  similar 
to  the  larger  plant,  and  needs  no  special  description.  The  third 
plant  is  that  of  the  Montana-Tonopah  Mining  Company,  built  on 
a  hillside  above  Tonopah. 

The  100-stamp  mill  and  power  plant  of  the  Desert  Power  and  Mill 
Company,  milling  the  ore  produced  from  the  mines  of  the  Tonopah 
Mining  Company  of  Nevada,  is  located  at  Millers.  The  installation 
of  both  mill  ana  power  plant  was  made  by  Chas.  C.  Moore  &  Co., 
of  San  Francisco.  The  main  mill  building,  525  by  230  feet  in 
extreme  dimensions,  is  erected  on  ground  having  only  a  3  per  cent 
slope.  The  crude  ore  from  the  mines  is  taken  up  an  incline  trestle 
in  steel  hopper-bottom  50-ton  railroad  cars,  in  lots  of  7  cars,  to  the 
crasher  ore  bin.  Water  for  the  mill  and  power  plant  is  pumped 
by  a  2-stage  vertical  centrifugal  pump  from  a  well  60  feet  deep,  situ- 
ated 1,700  feet  north  of  the  plant. 

The  following  description  is  condensed  from  an  article  by  A.  R. 
Parsons,  in  the  Mining  and  Scientific  Press: « 

The  cruahing  plant  bas  a  capacity  of  400  tons  in  eight  hours.  Power  for 
drlTing  the  machinery  is  supplied  by  a  125-horsepower  motor  and  the  Robins 
belt  conveyor  for  carrying  ore  from  the  crusher  house  to  battery  storage  bin 
is  driven  by  a  15-hor8epower  motor. 

The  mine  run  from  the  bin  is  fed  through  a  finger  gate  to  a  Gates  crusher. 
This  reduces  it  to  a  maTlmnm  size  of  about  2  inches,  in  which  condition  it  is  ele- 
vated by  means  of  a  bucket  elevator  to  a  48-inch  by  16-foot  revolving  screen 
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with  li-inch  holes.  The  oversize  from  the  screen  passes  to  two  Gates  croshers 
for  further  reduction.  The  product  from  the  smaller  crushers  unites  with  the 
screened  product  and  passes  through  a  Snyder  sampler.  The  reject  from  the 
sampler  falls  dirwtly  upon  the  conveyor.  The  product  from  the  rolls  is  passed 
through  a  Snyder  Siuupler,  the  reject  from  which  falls  upon  the  conveyor. 
The  conveyor  takes  the  ore  up  a  22-degree  incline  and  distributes  it  by  an 
automatic  tripi)er  over  the  l>attery  storage  bin,  having  a  capacity  of  1,500  tons. 

Twenty  Challenge  feeders  supply  the  100  stamps.  Each  battery  of  20  stamps 
is  driven  by  a  50-horsepower  motor.  The  1,067-pound  stamps  drop  104  times 
a  minute  through  a  height  of  Gi  inches  and  have  a  duty  of  4.34  tons  crushiug 
through  a  12-niesh  wire  screen,  the  height  of  discharge  being  3  inches. 

The  battery  crushing  takes  place  in  a  solution  carrying  0.15  per  cent  potas- 
sium cyanide,  supplied  from  a  storage  vat.  The  pulp  from  the  battery  flows  to 
an  inside  bucket-elevator  wheel.  The  wheel  elevates  the  pulp  to  ten  20-inch 
double-cone  classifiers  with  hydraulic  upward  current  of  cyanide  solution.  The 
overflow  from  the  classifiers  passes  directly  to  10  Wilfley  concentrators.  The 
bottom  discharge,  containing  the  coarse  product  for  regrinding,  flows  to  5  Hunt- 
ington mills,  equipi)ed  with  30-mesh  screens.  Three  mills  ordinarily  regrind 
the  oversize  product  from  80  stamps. 

Classification  and  dewatering  of  the  product  to  the  Wilfley  concentrators  is 
obtained  by  a  series  of  V-l)oxes  receiving  the  pulp  from  the  launders  carrying 
the  overflow  from  the  10  double-cone  classifiers  and  reground  product  from 
the  Huntington  mills.  It  is  intended  to  install  additional  concentrators  to  take 
the  middling  from  the  present  equipment,  as  experiments  have  demonstrated 
that  an  additional  saving  of  about  10  per  cent  can  be  made  in  concentrating,  at 
the  same  time  removing  sulphides  diflicult  to  treat  in  the  cyanide  department. 
At  present,  00  tons  of  ore  [)roduce  1  ton  of  concentrate,  averaging  4.5  ounces  gold 
and  SI;")  ounces  silver  i)er  ton.  These  are  partially  dried  and  sacked  each  day  in 
canvas  ])ags  and  shipped  to  the  smelter  in  carload  lots.  The  recovery  by  con- 
centra  tir)n  from  March  to  August,  1008,  was  15.63  per  cent  of  the  gold  and  30.32 
per  cent  of  the  silver  contents  of  the  ore  milled. 

The  tailing  from  the  concentrators  is  elevated  by  means  of  a  wheel  to  two 
sets  of  ttMi  double-cone  classifiers  with  hydraulic  upward  current  of  weak  solu- 
tion. The  overflow  from  the  upi>er  set  of  24-inch  classifiers  goes  to  the  lower 
set  .'Winch  diameter.  The  overflow  slime  and  solution  from  the  lower  set  of 
classifiers  flows  to  the  slime  plant  through  a  series  of  spitzkasten  for  removing 
the  very  line  sand. 

The  sand  and  solution  from  the  spigot  discharge  of  both  sets  of  classifiers 
and  spitzkasten  flow  through  a  wooden  launder  to  a  revolving  wet  distributor 
of  the  Hutters  &  Mein  type.  This  distributor  is  hung  from  a  circular  overhead 
trolley  so  that  it  can  he  swung  to  any  one  of  four  sand-collecting  vats.  These, 
as  well  as  the  IS  leaching  vats,  are  H3  feet  diameter  by  8  feet  deep,  provided  witli 
cocoa  matting  and  lO-ounce  canvas  filters  laid  on  wooden  strips,  the  filters  be- 
ing  raised  .']  inches  above  the  bottom  of  the  vat.  The  collecting  vats  are  pro- 
vided with  roller  blind  overflow  gates  for  a  further  separation  of  Siind  and 
slime.  Homo  sand  that  overflows  with  the  slime  from  these  gates  is  removed 
by  a  large  pointed  box  receiving  the  entire  overflow  from  collectors.  The  slime 
and  solution  from  the  jwinted  l)ox  are  returned  to  the  launder  going  to  the 
slime  plant  by  means  of  a  4-incli  Butters  centrifugal  pump. 

For  treating  the  sand,  a  collator  is  filled  to  a  depth  of  5  feet;  this  amount 
of  packed  sand,  after  transfer,  fills  a  treatment  vat.  After  a  collector  is  filled 
the  distributor  is  swung  to  one  of  the  other  collectors  and  the  drain  valves 
opened  for  twenty-four  hours:  then  a  vacuum  is  applied  to  dry  sufficiently  to 
permit  of  excavating  by  means  of  a  Rlaisdell  disk  excavator.  This  machine  is 
mounted  on  a  track  and  can  be  moved  by  electric  motor  and  trolley  to  any  sand 
vat.  It  requires  from  two  to  three  hours  to  excavate  250  tons  of  sand.  The  ex- 
cavated sand  is  conveyed  to  a  cross  conveyor  at  the  east  end  of  the  sand  vats. 
The  cross  conveyor,  running  up  an  incline,  discharges  to  a  conveyor  of  the 
same  type  running  between  the  two  rows  of  vats  and  above  them,  over  a  Blais- 
dell  tripi>er.  I^rom  the  tripper  the  sand  falls  upon  the  cross  belt  of  a  Blaisdell 
sand  distributor,  then  onto  a  rapidly  revolving  disk  with  speed-regulating  de- 
vice, by  means  of  which  the  sand  is  distributed  about  the  vat  in  a  fine  shower 
and  at  the  same  time  thoroughly  aerated. 

While  transferring  the  sand  from  collectors  to  leaching  vats  lead  acetate,  pre- 
viously dissolved  in  water  (A  pound  per  ton)  is  allowed  to  drip  upon  the  sand  on 
the  conveyor  belt  and  slaked  lime  (4  pounds  per  ton)  is  thrown  into  the  collector 
In  which  the  excavator  is  working,  thus  thoroughly  mixing  the  lime  with  the 
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sand.  The  first  leaching  solution,  amounting  to  30  tons,  Is  brought  up  to  0.25 
per  cent  strength.  This  pumping  of  strong  solution  is  allowed  to  drain  slowly 
through  the  partially  opened  drain  valves  and  is  followed  by  rei)eated  pump- 
ings  of  weak  solution  from  0.15  to  0.20  per  cent,  after  which  the  charge  is 
drained  for  transfer.  This  first  treatemnt  occupies  five  days,  including  time  of 
transfer. 

The  second  treatment  averages  five  days  and  consists  of  repeated  pumpings 
of  strong  and  weak  solution  that  are  drained  and  the  sand  transferred  to  an- 
other vat  for  the  final  treatment,  which  consists  of  as  many  pumpings  of  wash 
solution  as  there  is  time  to  apply,  followed  by  two  or  three  pumpings  of  water 
to  disi)lacc  all  the  solution.  Then  the  vat  is  finally  drained  by  vacuum  for  dis- 
charging from  the  [)lant.  All  pumpings  of  solution  are  allowed  to  disappear  be- 
low the  surface  of  the  sand  before  the  succeeding  one  is  applied.  Sand  under- 
goes treatment  for  twelve  to  fifteen  days.  Sand  residues  at  present  average  0.03 
ounce  gold  and  3.10  ounces  silver  per  ton. 

The  treated  sand  is  discharged  by  the  excavator,  and  as  it  is  discharged  falls 
upon  a  cross  conveyor  running  up  an  incine  of  25  degrees.  As  the  tailing  pile 
builds  up  to  the  stacker,  an  extension  of  18  feet  is  added  at  the  end. 

The  slime  plant  has  11  3-inch  redwood  vats  3G  feet  diameter  by  20  feet 
deep  for  collecting  and  agitating  slime;  1  vat  of  the  same  dimensions  used 
in  connection  with  the  Butters  filters  for  stock  pulp,  2  Butters  filter  vats 
containing  96  filter  frames  each,  and  2  tanks  24  feet  diameter  and  12  feet 
deep  used  for  weak  solution  and  water  for  washing  slime  on  filters. 

All  of  the  y.  vats  mentioned  above  are  provided  with  rim  overflow  launders 
for  receiving  the  clear  overflow  when  collecting  slime.  The  overflow  goes  to 
any  of  the  3  sump  tanks,  40  feet  diameter  by  8  feet  deep,  from  which  it  is 
returned  to  the  l)attery  storage  tank  by  a  centrifugal  pump.  Eight  of  the  11 
vats  are  provided  with  mechanical  arm  agitators  driven  by  a  30-horsepower 
motor  with  gearing  and  friction  clutches  over  each  vat.  Agitators  make  5 
revolutions  per  minute.  There  are  2  sets  of  4-arm  agitators  quartering.  The 
lower  set,  to  which  drags  are  hung  for  keeping  the  heavier  fine  sand  in  sus- 
pension, is  2  feet,  and  the  upper  set  8  feet  from  the  bottom.  Any  of  the  8 
vats  can  be  used  for  agitation,  although  at  i)resent  but  4  are  in  usi?  at  the  same 
time,  leaving  4  of  the  agitation  vats  and  the  3  regular  collectors  for  service  in 
receiving  and  collecting  the  slime  in  the  slime-bearing  solutions.  A  charge  of 
slime  is  drawn  from  the  bottom  of  the  collecting  vats  by  means  of  an  8-inch 
centrifugal  pump  without  interrupting  the  collecting. 

Previous  to  receiving  a  charge  of  thick  pulp  from  the  collectors,  about  150 
tons  of  barren  solution  is  pumr)ed  into  the  agitator.  To  this  is  added  1,000 
pounds  slaked  lime  and  600  iwunds  dissolved  cyanide;  the  whole  is  agitate<l 
for  one  hour  by  the  mechanical  agitators  and  pumps.  The  charge  of  thick 
pulp  is  then  pumped  in.  When  thoroughly  mixed  it  has  an  average  s|jecific 
gravity  of  1.144;  that  is,  21  parts  of  slime  to  70  of  solution.  The  mass  is 
agitated  for  thirty  hours,  the  mechanical  agitation  being  assisted  by  compressed 
air,  admitted  through  a  perforated  pipe  running  half  across  the  bottom  of  the 
vat  and  by  an  8-inch  centrifugal  pump,  taking  pulp  from  the  bottom  and  dis- 
charging at  the  top  of  the  vat.  The  pulp  is  allowed  to  settle  for  six  hours, 
when  about  5  feet  of  clear  solution  is  decanted  and  run  to  the  storage  vats  for 
precipitation.  The  settled  slime  is  then  pumped  to  a  second  agitation  vat  into 
which  solution  equivalent  to  that  decanted  has  been  pumi>ed;  agitation  is 
cootinued  for  twenty-four  hours,  when  the  contents  are  delivered  to  the  Butters 
filter  stock  vat. 

Vacuum  for  the  filters  is  sui)plied  by  a  10  by  10  inch  duplex  vacuum  pump, 
driven  by  a  15-horsepower  motor.  The  first  solution  coming  through  the 
\-acuum  pump,  upon  beginning  a  new  cycle  of  operations,  is  turbid  and  goes 
to  the  circulation  pumps.  When  the  solution  becomes  clear,  usually  in  five 
minutes,  it  Is  turned  to  the  storage  vats  for  precipitation. 

The  thick  slime  cake,  having  been  discharged,  is  broken  up  for  pumping  by 
means  of  1-lnch  Jets  of  water  under  a  70-foot  head  directed  downward  into  the 
hopper  of  the  filter  vats.  The  cake  is  discharged  in  the  wash  solution  by 
admitting  water  under  a  12-foot  head.  The  wash  solution  is  allowocl  to  settle 
for  about  five  minutes  before  running  back  and  then  is  drawn  off  to  within 
about  6  Inches  of  the  thick  slime  in  the  hopper.  By  this  means  and  the  smnll 
amount  of  water  from  the  jets,  the  slime  can  be  easily  pumped  out  with  a 
moisture  content  of  60  per  cent.  At  the  present  time  an  average  of  125  tons 
of  dry  slime  Is  being  filtered  and  discharged  per  twenty-four  hours. 
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All  solutions  for  precipitation  are  collected  in  two  tanks,  24  feet  diameter, 
8  feet  deep.  From  these  the  solution  is  pumped  through  a  Worthlngton  meter 
to  the  zinc  boxes  by  means  of  2  centrifugal  pumps. 

There  are  14  zinc-boxes  made  of  3-inch  redwood.  Each  box  has  seven  com- 
imrtments,  each  holding  15  cubic  feet  of  zinc  shaving  above  the  screen  trays, 
mailing  the  total  capacity  of  the  box  105  cubic  feet,  or  about  1,000  pounds  of 
zinc  shaving.  The  compartments  of  the  boxes  are  arranged  for  an  upward 
flow  of  solution. 

The  average  amount  of  solution  precipitated  in  twenty-four  hours  is  1,200 
tons.  The  tailing  from  the  zinc  boxes  assays  from  a  trace  to  11  cents  per  ton, 
increasing  in  value  from  the  time  immediately  after  one  clean  up  to  the  time 
of  the  next.  Four  clean  ups  are  made  each  month.  After  washing,  the  precipi- 
tate is  dried  in  pans  in  a  muffle  furnace  together  with  that  collected  from  the 
washing  solution  in  the  filter  presses.  It  is  then  thoroughly  roasted,  then  pul- 
verized and  fluxed  with  20  pounds  of  borax,  and  16  pounds  of  bicarbonate  of 
soda  ix?r  100  pounds  of  precipitate.  Formerly  it  was  the  custom  to  treat  all 
the  zinc-box  product  with  sulphuric  acid  Ijefore  filter  pressing.  This  practice 
required  extra  labor,  expense,  and  time,  and  has  been  discontinued,  as  there 
was  no  appreciable  increase  in  the  fineness  of  the  bullion  produced. 

The  melting  is  done  in  6  Faber  du  Faur  tilting  furnaces,  with  graphite  re- 
torts, and  a  capacity  of  80  pounds  of  fluxed  precipitate.  From  70,756  pounds  of 
roasted  precipitate,  47,442  pounds  of  bullion  were  produced — that  is,  without 
acid  treatment  07.05  i)er  cent  of  the  precipitate  went  into  bullion.  This  bullion 
had  an  average  fineness  of  gold  13.5,  silver  965,  total  978.5  per  tl^ousand.  The 
bullion  bars  weigh  about  1,200  ounces  troy. 

The  difFerence  l)etween  the  gross  content  of  the  ore  and  the  gold  and  silver 
in  the  concentrate  shipped,  is  taken  as  the  gold  and  siver  contents  going  to  the 
cyanide  plant.  The  extraction  by  cyanide  is  estimated  from  this  by  comparing 
with  the  total  ounces  of  gold  and  silver  shipped  as  bullion  and  refinery  by-prod- 
ucts, with  the  total  contents  in  sand  and  slime  residues  as  a  check.  The  ex- 
traction by  cyanidation  from  March  1  to  August  1,  1907,  figured  in  this  man- 
ner, is  80.00  ver  cent  of  the  gold  and  80.14  per  cent  of  the  silver  contents. 
Combining  this  with  the  extraction  by  concentration,  as  above,  15.63  per  cent 
of  the  gold  and  30.32  per  cent  of  the  silver,  gives  a  total  extraction  by  concen- 
tration and  cyanidation  of  88.24  i)er  cent  of  the  gold  and  86.20  per  cent  of  the 
silver  in  the  ore. 

The  average  consumption  of  chemicals  per  ton  of  ore,  for  five  months,  was: 
potassium  cyanide,  3.24  pounds;  lime,  7.20  pounds;  lead  acetate,  0.38  pound; 
zinc  shaving,  1.10  pounds;  zinc  shaving  consumed  per  ton  of  solution  precipi- 
tated, 0.32  pound. 

MONTANA-TONOPAH    MINING   COMPANY'S   SILVEB   MILL. 

The  Montana-Tonopah  Mining  Company's  plant  for  wet  milling 
and  cyaniding  silver  ores  was  designed  and  erected  under  the  super- 
vision of  F.  L.  Bosqui  and  built  by  the  AUis-Chalmers  Company.  It 
possesses  certain  unique  features  that  may  be  considered  innovations 
in  the  metallurgy  of  silver. 

The  ore  is  a  gold  and  silver  bearing  sulphide.  The  chief  gangue 
mineral  is  quartz.  In  the  milling  ore  the  proportion  of  gold  to  silver 
by  weight  is  1  to  100.  Some  of  the  gold  is  undoubtedly  free,  the 
remainder  being  associated  with  the  silver  in  the  sulphide.  The  pre- 
A^ailing  silver  minerals  are  stephanite  and  polybasite;  and  beautiful 
specimens  of  ruby  silver  have  been  taken  from  the  richer  portions  of 
the  mine.    Lead,  copper,  and  zinc  also  occur  in  small  quantities. 

The  ore  as  it  comes  from  the  mine  is  delivered  to  a  200-ton  steel 
bin,  which  stands  directly  in  front  of  the  head-frame  and  adjoins  the 
primary  crushing  plant.  From  this  bin  the  ore  is  fed  through  a  coun- 
terbalanced gate  to  a  Gates  gyratory  breaker,  which  reduces  it  to  a 
size  of  2  inches.  Thence  it  passes  to  a  bucket  elevator  that  dischargee 
into  a  revolving  screen  with  1-inch  perforations.  The  oversize  from 
this  screen  is  recrushed  in  2  Gates  breakers  to  1-inch  size,  this  product 
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then  joining  the  undersize  from  the  screen  and  passing  to  a  belt 
conveyor,  which  conveys  the  ore  to  the  mill  bins.  This  belt  is  190 
feet  long  and  operates  at  an  angle  of  12  degrees.  It  discharges  upon 
a  horizontal  belt  extending  the  length  of  the  bins,  the  latter  being 
provided  with  a  tripper  for  distributing  the  ore.  The  crushing  plant 
has  a  capacity  of  25-  tons  per  hour,  and  is  operated  only  during  one 
8-hour  shift.  From  the  bins  the  ore  is  delivered  by  8  Challenge 
feeders  to  a  battery  of  40  stamps.  The  stamps  weigh  1,050  pounds 
and  fall  100  times  per  minute  through  a  7-inch  drop.  The  shoes  are 
of  chrome  steel. 

The  ore  is  crushed  in  cyanide  solution  through  20-mesh  wire  screen 
with  apertures  of  0.0173  inch.  The  strength  of  the  circulating  mill 
solution  is  0.13  per  cent  of  sodium  cyanide. 

From  the  battery  the  ore  goes  to  eight  24-inch  cone-classifiers.  The 
spigot  discharge  feeds  8  Wilfley  concentrators,  the  slime  and  fine  sand 
overflow  joining  the  main  pulp  stream  after  concentration.  The 
whole  mill  stream  is  then  elevated  to  2  Dorr  classifiers  for  dewatering 
and  further  classification,  preparatory  to  tube-milling. 

The  2  tube  mills  in  use  are  5  feet  by  22  feet  in  dimension,  lined  with 
4-inch  silex  blocks.  They  make  27  revolutions  per  minute.  Each  mill 
is  now  regririding  52  tons  per  twenty-four  hours,  the  safe  limit  for 
this  ore. 

The  pulp  from  the  tube  mills,  after  proper  dilution,  is  reclassified 
in  two  48-inch  cones.  The  underflow  from  these  is  returned  to  the 
mills;  the  overflow  joins  the  stream  from  the  lower  ends  of  the  Dorr 
classifiers,  and  is  then  elevated  by  sand  pumps  to  2  thickening  cones, 
preparatory  to  secondary  concentration  in  Frue  vanners. 

The  Frue  vanners  do  good  work  on  this  fine  product.  The  concen- 
trate from  the  Wilfleys  and  vanners  is  removea  by  traveling  buckets 
to  a  drying  house  adjoining  the  mill,  where  it  is  sacked  for  shipment 
to  the  smelter.  From  the  lower  concentrating  floor  the  whole  re- 
ground  mill  pulp  goes  to  the  cyanide  plant  for  treatment  by  agitation. 
All  cyanide  tanks  are  made  of  redwood,  excepting  the  Hendryx 
agitators.  The  mill  pulp,  containing  6  parts  of  cyanide  solution  to  1 
of  ore,  is  fed  alternately  to  the  center  of  2  settling  tanks  30  feet  in 
diameter  by  10  feet  deep  at  the  center,  with  a  false  bottom  sloping 
12  degrees. 

These  tanks  are  provided  with  leveling  rim,  overflow  launders, 
and  decanting  apparatus.  By  means  of  a  series  of  decantations  the 
pulp  is  reduced  to  the  proper  consistence  for  agitation.  There  are 
6  Hendryx  agitators  in  use  17  feet  in  diameter.  It  requires  6  horse- 
power to  agitate  a  charge  of  35  tons  of  ore  (dry  weight).  A  0.2  per 
cent  solution  of  NaCy  is  used,  and  0.3  pounds  of  lead  acetate  ore 
added  per  ton  of  ore.  The  agitation  is  continued  for  thirty-two  hours. 
The  pulp  is  then  raised  to  a  pulp-storage  tank,  30  feet  in  diameter  by 
17  feet  deep,  provided  with  stirring  arms  making  8  revolutions  per 
minute.  From  this  tank  the  pulp  is  drawn  as  required  into  the  But- 
ters filter  boxes. 

The  Butters  plant  consists  of  2  redwood  boxes  of  4  compartments 
each.  Each  box  contains  72  filter  leaves.  The  solution  from  the 
Butters  filter  is  refiltered  in  a  30-inch  frame  filter  press,  whence  it 
flows  to  the  precipitation  tanks.  There  are  3  of  these,  each  14  by 
14  feet  in  dimension.    The  zinc  dust  is  added  as  an  "  emulsion  ''  from 
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a  small  feed  cone,  and  passes  directly  into  the  suction  of  the  pump, 
which  raises  the  solution  to  the  Merrill  precipitation  presses  set  up 
in  a  separate  building,  100  feet  above  the  precipitation  tanks,  and 
inunediately  above  2  solution  storage  tanks  28  feet  by  8  feet  These  2 
presses  have  triangular-shaped  plates,  48  inches  on  edge.  There  are 
30  plates  in  each  press,  with  frames  spaced  2  indies  apart.  From  the 
presses  the  barren  solution  runs  to  the  storage  tanks,  whence  it  passes 
mto  the  general  mill  circulation.  The  present  method  is  to  draw 
from  the  circulating  mill  supply  of  solution  the  quantity  required 
for  agitation  purposes.  This  quantity  is  brought  to  the  required 
strength  in  the  agitators,  and,  after  precipitation,  it  passes  again 
into  the  mill  circulation ;  so  that  there  is  really  but  one  solution  used 
throughout.  The  value  of  the  mill  solution  is  kept  low  by  precipitat- 
ing about  150  tons  of  it  daily.  That  portion  of  the  mill  solution 
which  is  not  used  for  extracting  purposes  overflows  the  rim  of  the 
settling  tanks  almost  clear,  but  is  further  clarified  by  flowing  through 
a  3-compartment,  pointed,  clarifying  box,  each  compartment  being 
10  feet  square  at  the  top.  Thence  it  flows  to  the  mill  pump  and  is 
pumped  to  a  70,000-gallon  concrete  reservoir  on  the  hillside  above 
the  stamps. 

Zinc-dust  precipitation,  as  used  by  C.  W.  Merrill  at  the  Homestake 
plant.  South  Dakota,  and  elsewhere,  has  been  satisfactory  in  the 
practice  at  Tonopah  from  the  first.  It  has  the  advantage  of  com- 
pactness, low  cost  for  labor,  and  security  from  theft. 

The  precipitate  is  sacked  and  shipped  to  the  smelter.  The  high 
cost  of  fuel,  fluxes,  and  labor  would  not  justify  refining  this  product 
on  the  ground. 

Although  this  mill  has  made  the  record  on  costs  for  this  district, 
all  the  costs  are  in  reality  high.  Water,  power,  freight  rates,  and 
labor  are  expensive  items.  The  following  figures  are  given  by  G.  H. 
Rotherham  to  illustrate  a  few  of  the  difficulties  incident  to  milling 
operations  in  Nevada : 

Coat  per  ton  of  milling  ore  at  Montana-Tonopah  Silver  Mill,  October,  1907,  to 

May,  1908. 


October,  1907... 
November,  1907 
December,  1907 
January,  1908 . . 


Tonnage 
treated. 


4,120 
4,410 
4,2.% 
4,136 


Cost,  per 
ton,  mill- 
ing and 
cyaniding. 


84.25 
3.79 
3.58 
3.59 


February,  1908  . 
March,  1908  .... 

April, 1908 

May,  1908 


Tonnage 
treated. 


4.383 
4.701 
4,303 
4,458 


Cost,  per 
ton,  mill- 
ing and 
cyaniding. 


13.59 
3.28 
4.08 
3.67 


Those  figures  do  not  include  insurance  and  depreciation  on  plant. 
In  explanation  of  these  costs,  the  following  items  may  be  of  interest : 

Average  cost  of  water  iK»r  ton  of  ore  treated ^.  2S7 

Average  cost  of  power  per  ton  of  ore  treated .80^ 

Average  cost  of  labor  per  tou  of  ore  treated .m.3 

Total 2. 03S 
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b£sum£  of  metallubgy  of  tonopah  obes. 

These  ores  are  essentially  silver  ores,  the  proportion  of  silver  to 
gold  by  weight  existing  in  the  approximate  ratio  of  100 : 1.  In  the 
Tonopah  and  Belmont  mines  the  ores  now  worked  are  oxidized;  in 
the  Montana,  McNamara,  West  End,  and  Extension  mines  the  ore  is 
mainly  a  sulphide.  Zinc,  manganese,  and  copper  are  present  in  all 
the  mines,  but  not  in  quantities  sufficient  to  interfere  seriously  with 
wet  milling  and  cyaniding.  It  is  interesting  to  note  the  two  different 
modes  of  treatment  by  the  cyanide  process.  The  older  method  of 
leaching  by  percolation  has  been  supplanted  in  the  Montana  mill  by 
fine  grinding  and  agitation,  a  method  which  is  now  generally  acknowl- 
edged to  possess  distinct  advantages  over  the  older  system.  In  the 
Montana-Tonopah  mill  the  treatment  of  silver  ore  by  cyaniding  has 
perhaps  reached  the  point  of  highest  efficiency,  comparable  with  the 
best  work  done  in  Mexico. 

GOLDFIELD   DISTRICT. 

At  Goldfield  the  subject  of  ore  treatment  early  engaged  the  atten- 
tion of  mine  owners,  and  in  1903  the  Combination  Mines  Company 
employed  F.  L.  Bosqui,  of  San  Francisco,  to  make  experiments  and 
design  a  mill.  The  Combination  plant  was  finished  in  1005.  It  has 
since  undergone  several  modifications  due  to  changes  in  the  ore  as 
mine  development  progressed.  The  mill  as  it  stands  can  hardly  be 
considered  one  of  the  model  plants  of  the  district,  although  it  has 
always  done  excellent  work  and  has  proved  the  merits  of  the  process 
which  will  be  introduced  in  the  new  100-stamp  mill  of  the  Goldfield 
Consolidated  Mines  Company.  The  Combination  mill  will  be  aban- 
doned as  soon  as  the  new  mill  is  in  operation.  A  description  of  mill 
and  process — ^"  Ore  treatment  at  the  Combination  Mine,  Goldfield, 
Nev.^ — ^was  published  by  F.  L.  Bosqui  in  the  Mining  and  Scientific 
Press  in  1906.« 

Several  small  custom  mills  have  been  erected  in  Goldfield,  most  of 
them  poor  affairs  and  now  abandoned.  The  only  surviving  wet- 
crushing  custom  mill  is  that  of  the  Nevada  Goldfield  Reduction 
Company. 

NEVADA   GOLDFIELD    REDUCTION    COMPANY'S    MILU 

This  plant  includes  a  sampler,  with  a  capacity  of  450  tons  per  day, 
and  a  cyanide  mill  treating  100  tons  per  day.  The  surplus  ore  is  sold 
to  the  smelting  companies.  The  equipment  of  the  mill  includes  20 
stamps  of  1,250  poimds  each,  by  which  the  ore  is  crushed  to  12  mesh 
in  a  0.50  to  1.25  pound  cyanide  solution.  The  pulp  from  the  mortar 
goes  over  amalgamating  plates  and  then  to  8  Wilfley  concentrators, 
classifying  into  3  products,  namely,  concentrate,  sand,  and  slime.  The 
concentrate  assays  in  value  from  $200  to  $1,000  per  ton  and  is  shipped 
to  the  smelters;  the  sand  goes  first  to  an  Allis-Chalmers  5  by  22  feet 
tube  mill,  which  reduces  it  to  a  screen  size  of  less  than  100  apertures 
per  linear  inch;  from  the  tube  mill  the  regi-ound  product  passes  over 

•  Mln.  and  Scl.  Press,  October  6  and  13,  1906. 
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supplementary  amalgamating  plates  and  then  to  classifiers,  the  over- 
size from  which  is  reground  after  going  over  a  Wilfley  table.  The 
leaching  plant,  which  receives  the  pulp  after  the  free  gold  and  rich 
sulphides  have  been  partly  extracted  by  concentrators,  includes  8  vats 
22  by  5  feet  and  3  agitator  vats  24  by  16  feet.  Three  vacuum  filters 
of  the  Butters  type  strain  the  gold-bearing  solution,  which  is  further 
clarified  by  passage  through  a  5-ton  American  filter  press. 

THE  CHLOBINATION   MILL. 

A  chlorination  mill  for  treating  custom  ore  has  recently  been 
erected  at  Goldfield  by  Mr.  J.  E.  Greenawalt,  of  the  Goldfield  Mill 
Company.  The  roasting  furnace  is  a  100-foot  rabble  roaster  of  the 
muffle  type.  It  is  heated  by  producer-gas  manufactured  from  Utah 
coal  enriched  with  California  crude  oil.  From  this  furnace  the 
roasted  ore  goes  to  a  cooling  cylinder,  at  the  end  of  which  it  is  moist- 
ened before  delivery  into  a  bin.  From  the  bin  it  is  transferred  to 
large  vats  by  means  of  a  grab-bucket  of  a  capacity  of  60  cubic  feet, 
or  nearly  3  tons,  operated  by  a  traveling  electric  crane.  The  chlorina- 
tion vats  are  of  wood.  When  silver  ore  is  being  treated  2  per  cent 
of  salt  is  added  before  crushing.  The  leaching  in  the  vats,  which 
requires  3  to  4  days,  is  done  by  a  strong  solution  of  chlorine  in 
water  of  7  to  8  pounds  free  chlorine  per  ton  of  solution.  The  7  vats 
are  each  22  feet  in  diameter  and  8  feet  deep.  The  gold  solution  is 
withdrawn  by  gravity  and  pumped  into  a  storage  vat  and  thence 
drawn  to  the  precipitating  boxes,  resembling  the  zinc  box  of  a  cya- 
nide plant.  The  precipitation  of  the  gold  is  effected  electrolytically, 
the  anode  being  graphitized  carbon,  and  the  cathode  lead  shaving 
containing  1  per  cent  of  zinc.  The  slime  of  lead,  gold,  and  silver 
while  still  moist  is  mixed  with  flux  and  briquetted.  The  briquettes 
are  melted  in  a  reverberatory  furnace  and  then  refined  in  a  cupel. 

The  chlorine  is  generated  electrolytically.  At  first  salt  was  ob- 
tained from  Hazen,  in  Nevada,  but  it  was  found  to  contain  over  5 
per  cent  of  silica  from  sand  blown  across  the  dry  lake;  the  salt  now 
used  comes  from  Salt  Lake  City  and  costs  $16.25  per  ton  delivered. 
Tlie  solution  of  chlorine  water  is  made  in  an  absorbing  tower,  which 
consists  of  2  sheet-iron  stacks  lined  with  glazed  sewer  pipe,  with  ce- 
ment between  tlie  pipe  and  the  outer  iron.  Inside  is  placed  a  filling 
of  hollow  clay  balls,  each  of  them  having  8  perforations.  The  chlo- 
rine gas  is  introduced  at  the  bottom  of  the  stacks  and  water  is  made 
to  trickle  down  from  the  top,  the  large  surface  thus  offered  facili- 
tating absorption. 

The  mill  has  a  nominal  capacity  of  100  tons  per  day.  The  ore  is 
crushed  to  14  mesh.  A  peculiar  feature  of  the  plant  is  the  use  of 
piping  made  of  hard  rubber. 

NEW   MILL   OF  THE  GOLDFIELD   CONSOLIDATED   MINES   COMPANY. 

The  new  mill  of  the  Goldfield  Consolidated  Mines  Company,  now 
in  process  of  erection  at  Goldfield,  will  represent  the  result  of  several 
years  of  extensive  practice  and  observation,  and  may  be  expected  to  be 
in  all  respects  a  model  plant.  It  was  desired  under  the  supervision 
of  F.  L.  Bosqui,  as  consulting  metallurgist,  and  G.  B.  Shipley,  as 
engineer  for  the  Allis-Chalmers  Company.    The  mill  is  2  miles  north 
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of  the  mines.  The  ore  will  be  transported  over  a  railroad  in  25-ton 
hopper-bottom  ears  and  delivered  into  a  bin  of  a  capacity  of  850  tons. 
The  mill  is  expected  to  treat  600  tons  per  day.  From  the  bins  the 
ore  will  pass  to  a  Gates  gyratory  crusher,  which  will  deliver  it  by  ele- 
vator to  a  revolving  screen  (4  by  14  feet)  having  U-inch  apertures. 
The  undersize  will  go  to  a  belt  conveyor,  the  oversize  to  2  Gates 
crushers  and  then  to  the  belt  conveyor,  which  will  elevate  the  final 

i)roduct  from  the  ore  breaker  up  a  slope  of  20  degrees,  and  370  feet 
ong,  into  the  sampler.  From  the  sampler  the  ore  will  be  distributed 
by  a  belt  running  over  the  mill  bins,  which  have  a  capacity  of  4,000 
tons.  Suspended  Challenge  feeders  will  deliver  the  ore  into  20  mor- 
tars, each  containing  5  stamps.  The  mortars  are  of  the  narrow  Home- 
stake  pattern,  but  with  broad  bases  and  extra  heavy,  set  on  concrete 
blocks.  After  being  crushed  under  the  1,050-poun'd  stamps  the  ore 
will  pass  over  silver-coated  amalgamating  plates  5  feet  wide  bj  16 
feet  long.  Thence  the  pulp  will  descend  to  20  double-cone  classifiers 
24  inches  in  diameter.  The  overflow^  will  pass  directly  to  concentra- 
tors, while  the  underflow  goes  to  6  Dorr  classifiers  which  thicken  the 
pulp  previous  to  its  introduction  into  tul>e  mills.  There  are  6  tube 
mills,  each  5  by  22  feet,  of  the  Allis-Chalmers  trunnion  type,  lined 
with  4-inch  silex  blocks.  The  product  from  the  tubes  will  be  classi- 
fied in  four  48-inch  double  cones,  the  overflow  from  which  will  pass 
to  14  secondary  amalgamating  plates,  while  the  underflow  is  returned 
to  the  tube  mills. 

The  slimed  pulp,  of  which  80  per  cent  will  pass  a  200-mesh  screen, 
will  join  the  ovei-flow  from  the  secondary  amalgamating  plates  and 
proceed  to  the  concentrators.  Concentration  will  be  done  in  one  stage 
only,  namely,  after  tube  milling.  The  concentrator  used  will  be  either 
the  suspencied  Frue  vanner  or  the  Deister  table,  and  60  machines  will 
be  required.  The  stream  from  these  vanners  will  join  the  overflow  from 
the  Dorr  classifiers  and  pass  to  the  settling  department.  This  consists 
of  16  tanks  of  30  feet  diameter,  12  feet  deep,  provided  with  16-degree 
cone  bottoms.  In  these  tanks,  by  means  of  serial  decantation,  the  pulp 
will  be  reduced  to  a  consistence  of  50  per  cent  of  moisture.  Then  it 
will  be  transferred,  partly  by  gravity  and  partly  with  the  aid  of  a 
large  centrifugal  pump,  into  steel  agitator  vats  operated  on  the  air- 
lift principle  and  known  as  Pachuca  tanks.  There  will  be  10  of  these 
tSLiiKS  15  feet  in  diameter  and  45  feet  deep.  The  water  overflow^  from 
the  settlers  will  be  conveyed  to  a  series  or  clarifying  tanks  and  raised 
to  the  mill  reservoir,  whence  it  will  be  again  put  into  circulation 
through  the  mill.  From  the  Pachuca  agitators,  where  the  pulp  w411 
be  circulated  in  a  cyanide  solution  for  from  ten  to  eighteen  hours,  the 
material  will  be  transferred  to  large  reservoirs,  in  which  it  will  be 
kept  in  gentle  motion,  and  from  these  it  will  be  draw^n  as  required  into 
the  2  boxes  of  the  Abutters  filters,  constructed  of  steel  and  with  a 
capacity  of  168  filter  leaves.  After  the  dosposition  of  the  cake  on  the 
frames,  the  surplus  pulp  will  be  drawn  oS  into  a  large  vat  on  a  lower 
level.  Similar  vats  will  be  provided  for  both  water  and  solution — 
that  is,  the  Butters  plant  will  be  operated  by  gravity  throughout. 

The  solutions  from  the  Butters  filters  will  be  clarified  in  3  Perrin 
filter  presses,  each  having  50  frames  36  inches  square.  From  these 
clarifying  presses  the  solution  will  be  drawn  to  the  precipitation 
vatSj  where  zinc  dust  will  be  added.  The  precipitate  will  be  gathered 
in  lour  80-frame  Merrill  presses,  and  the  product  melted  direct 
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(without  acid  treatment)  in  5  Faber  du  Faur  tilting  furnaces.  An 
extraction  of  95  per  cent  of  the  gold  is  expected,  the  silver  content 
of  the  ore  being  negligible.  The  total  cost  of  milling  is  to  be  under 
$2.50  per  ton — a  low  figure,  having  regard  to  the  high  prices  of 
water,  power,  and  labor. 

The  &oldfieId  Florence  Mining  Company  commenced  the  erection 
of  a  mill  about  a  year  ago,  patterned  somewhat  after  the  Combination 
mill.  The  completion  of  the  plant  is  awaited  with  much  interest, 
inasmuch  as  the  ore  is  the  most  difficult  in  the  district  to  treat,  by 
reason  of  its  copper  content. 

B^SUM^  OF  METALLUBGY  OF  GOLDFIELD  ORES. 

These  ores  have  never,  from  the  first,  offered  anv  serious  obstacles 
to  wet-milling  methods.  The  ore  ma^  be  briefly  described  as  a 
silicified  andesite  and  dacite,  carrying  m  a  fine  state  of  division,  in 
varying  proportions,  a  rich,  gold-bearing  iron  pyrite  and  a  consider- 
able amount  of  free  gold  in  a  fine  state  of  division.  In  milling,  a 
distinction  is  made  between  the  oxidized  or  surface  ore,  and  the 
sulphide  or  deeper-level  ore.  The  latter,  however,  is  not  a  heavy 
sulphide,  but  it  contains  sufficient  ore  mineral,  including  a  small 
amount  of  tellurium,  copper,  and  bismuth,  to  emphasize  the  need  of 
close  concentration.  In  the  Daisy  and  Florence  mines  the  presence 
of  considerable  quantities  of  copper  would  seem  to  justify  a  pre- 
liminary roast,  followed  by  chlorination  or  cyaniding.  At  all  events, 
the  ore  of  this  camp  is  in  no  sense  a  smelting  ore.  The  concentrate 
from  the  Combination  mill  is  now  being  treated  by  the  cyanide  proc- 
ess, after  a  preliminary  acid  wash  to  remove  the  copper. 

The  gold  does  not  amalgamate  readily,  only  about  35  per  cent 
being  saved  on  the  plates.  Cyaniding  has  been  from  the  first  an 
important  factor  in  the  treatment  of  these  ores.  Treatment  by  per- 
colation of  a  part  of  the  product  and  the  agitation  of  the  slime  has 
been  the  prevailing  method.  But  after  the  introduction  of  tube 
mills  into  the  district  the  tendency  has  been  toward  the  sliming  of 
the  whole  mill  product.  For  filtering,  the  Butters  filter  has  been 
in  general  use  and  has  given  satisfaction.  (For  tube-mill  and  filter 
data  at  Goldfiold,  see  ''Recent  Improvements  in  the  Cyanide  Process," 
by  F.  L.  Bosqui.")  Concentration  has  been  tried  in  various  ways, 
but  experience  has  shown  that  the  most  economical  method  is  to 
concentrate  the  slimed  product  after  tube  milling.  The  sulphide 
is  in  the  first  instance  so  finely  divided  that  its  further  comminution 
in  the  tube  mill  does  not  seem  to  increase  perceptibly  the  difficulty 
of  concentration. 

UULLFROG   DISTRICT   MILLS. 

At  Rhyolite,  Nov.,  there  are  two  mills  of  importance — ^the  plants 
of  the  Alontgomery-Shoshone  Mining  Company,  and  the  Homestake 
King  Mining  Company.  These  differ  essentially.  At  the  Mont- 
gomery-Shoshone the  ore  is  crushed  in  rolls,  with  cyanide  solution, 
then  elevated,  and  treated  by  amalgamation,  concentration,  and  cya- 
niding. The  descent  of  the  pulp  from  the  top  of  the  60-foot  bucket 
elevators  is  by  gravity  throughout.     The  sand  is  treated  by  perco- 

»  Min.  and  Scl.  Press,  December  15,  1906. 
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lation,  the  slime  by  agitation,  and  filtering  is  done  in  the  Butters 
filter. 

The  Homestake  Kinff  Company  has  availed  itself  of  the  later  and 
more  approved  methoci,  and  resorted  to  sliming  in  tube  mills.  This 
plant  of  20  stamps  is  constructed  along  the  same  lines  as  the  Mon- 
tana-Tonopah  plant,  except  that  concentration  is  omitted. 

THE   MONTGOMERY-SHOSHONE   MILL, 

The. new  plant  of  the  Bullfrog  Reduction  and  Water  Company 
at  Rhyolite,  Nev.,  was  built  under  contract  by  the  Traylor  Engineer- 
ing Company,  of  New  York,  and  was  recently  described  in  full  in 
Mines  and  Minerals  by  P.  E.  Van  Saun."  Tlie  following  paragraphs 
contain  a  condensed  statement  of  this  paper : 

An  of  the  min  machinery  is  driven  by  electric  motors  in  units  to  suit  the 
instnllation,  the  concentrators  being  driven  with  in(loi>en(lent  motors  to  avoid 
any  possible  fluctuation  in  speed.  The  pumps,  liltewiso,  are  driven  by  a  sei>a- 
rate  motor  so  as  to  regulate  the  speed  and  capacity  of  each  set.  Water  for 
the  plant  is  pumped  for  a  distance  of  about  1  mile  into  a  large  storage  tank 
placed  on  the  hill  in  order  to  give  ami)le  gravity  pressure  for  tlie  i)lant. 
The  values  are  approximately  $30  per  ton  in  gold  and  silver,  contained  in  a 
quartz  and  clay  gangue.  The  coarser  particles  of  gold  and  silver  are  extracted 
by  amalgamation  on  regulation  coi>per  i)lates,  after  crushing  and  sizing:  the 
finer  sulphides,  consisting  of  about  2  per  cent  of  the  weight  of  the  ore,  are 
recovered  in  the  shape  of  a  higli-grade  concentrate  on  reciprocating  concen- 
trating tables.  The  values  contained  in  the  slimes  and  sjind  tailings  from  the 
above  processes  are  recovered  in  the  cyanide  department. 

The  sand  treatment  in  this  description  by  Mr.  Van  Saun  will  be  kept  sepa- 
rate from  that  of  the  slime  product  in  order  to  avoid  confusion. 

Sand  treatment. — From  the  r(»ciprocating  tables  the  sand  product  is  run  to 
the  hopi)er  of  a  swinging  launder,  by  which  tlie  sand  may  l»e  sent  to  either 
of  the  two  receiving  sand  tanks  3G  feet  in  diameter  by  (>  feet  (>  inches  dtn^p. 
These  two  tanks  are  used  alternately,  and  each  is  i)rovideil  with  three  roller 
gates  so  that  as  they  are  filled  with  the  sand  product  the  water  and  slimes 
will  overflow,  the  gates  being  raised  as  the  tank  is  tilled.  This  overflow 
product  is  run  into  a  sand  trap  or  classifier,  from  th(;  bottom  of  which  the 
settled  sand  products,  together  with  the  necessary  water,  are  pumped  by 
centrifugal  pumps  to  the  distributing  launder  and  thence  back  into  the  sand 
tank.  The  slime  product  is  pumped  by  centrifugal  pumps  for  slime  treatment, 
as  described  below.  When  either  of  the  receiving  tanks  has  been  tilled  with 
sands  a  vacuum  connection  is  turned  on  under  tlie  filter,  covering  the  entire 
bottom  of  the  tank  so  as  to  thoroughly  drain  tlie  contents.  The  vacuum  con- 
nection is  then  closed  and  the  aceumulateil  liquid  is  allowed  to  flow  by  gravity 
Into  the  above  referred  to  sand  trap.  After  tlie  sands  have  thus  been  freed 
of  superfluous  moisture  in  the  receiving  tank,  the  center  plug  gate  is  removed 
and  the  Blalsdell  excavating  machine  run  over  the  tank,  by  means  of  which 
the  sands  are  discharged  onto  belt  conveyors  and  are  di?livered  to  the  IJlaisdell 
distributing  machine  for  uniformly  fe(Hliiig  and  aerating  the  product  in  the 
leaching  tanks.  There  are  flve  of  these  sand  leaching  tanks  each  3(;  feet  in 
diameter  by  6  feet  6  inches  deep;  they  are  of  steel,  as  are  all  of  tlie  other 
tanks  in  the  cyanide  department.  After  a  leaching  tank  is  filled  it  is  tr(»ated 
Id  the  usual  way  with  cyanide  solution,  the  piping  being  so  arranged  that  tli(» 
solution  may  be  admitted  either  on  top  of  the  charge  or  beneath  the  filter-,  as 
may  t>e  advisable. 

The  resulting  gold  solution  is  allowed  to  flow  from  beneath  the  filters  to 
either  of  two  gold-solution  tanks,  20  feet  in  diameter  by  8  feet  deep,  one  for 
weak  and  the  other  for  strong  solution.  The  sands  are  drained  by  nutans  of  a 
vacuum  which  withdraws  the  solution  and  delivers  it  to  a  suini)  tank,  and 
from  thence  either  directly  to  the  zinc  boxes,  or  if  it  is  desired  to  store  the 
solution  it  may  be  run  to  the  two  gold-solution  tanks  before  meiitionetl,  from 
which  it  is  drawn  to  the  zinc  boxes.    Ten  improved  steel  zinc  boxes  are  pro- 

•  Mines  and  Minerals,  vol.  28,  March,  1908,  p.  385. 
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vided,  each  with  seven  compartments,  arranged  so  that  each  compartment  can 
be  cleaned  separately.  From  the  sump  tank  the  solution  Is  dumped  into  either 
of.two  solution  tanks  placed  on  the  hill  above  the  plant,  one  for  weak  and  one 
for  strong  solution,  and  restandardized  as  required.  The  zinc-box  products 
will  be  treated  as  described  farther  on  in  connection  with  the  slime  treatment. 

The  sands  in  the  leaching  tanks,  having  been  treated  with  cyanide  solution, 
are  washed,  drained,  and  delivered  by  a  belt  conveyer  system  to  the  dump. 

Slime  treatment. — The  slime  product  coming  as  tailings  from  the  vanners  is 
run  by  gravity  launder  to  the  sand  trap  before  mentioned,  the  trap  also  re- 
ceiving the  slime  overflow  from  the  roller  gates  of  the  two  receiving  tanks. 
The  overflow  product  from  this  trap,  which  will  contain  all  of  the  slimes  from 
the  entire  previous  treatment,  is  pumped  by  means  of  centrifugal  pumps  into 
either  of  two  20'  by  12'  steel  thickening  tanks.  These  are  provided  with  an 
overflow  launder  around  their  entire  top  circumferences.  The  thickened  pulp 
is  drawn  off  from  a  large  cone  in  the  bottom  of  each  tank  by  means  of  a  flexible 
connection,  so  as  to  A'ary  the  head  against  which  the  flow  occurs  and  thus 
regulate  the  density  of  the  pulp  discharge.  The  overflow  from  the  top  of  the 
tank  is  clear  water  and  is  pumped  into  water-storage  tank  of  the  plant.  The 
thickened  slime  is  then  carried  by  gravity  launders  to  any  one  of  four  agitating 
tanks  28  feet  by  10  feet,  one  of  these  being  filled  at  a  time.  The  slime  solution 
in  these  is  allowed  to  settle  and  decant  by  means  of  a  special  apparatus,  the 
supernatant  liquor  going  into  a  sump  tank,  or  if  of  sufficient  value,  to  an  inter- 
mediate tank  of  about  the  same  size  as  the  sump  tank  before  referred  to.  The 
slime  in  the  agitation  tank  is  then  treated  with  cyanide  solution,  settled,  and 
decanted.  The  supernatant  liquor  is  again  allowed  to  go  into  the  intermediate 
tank  and  from  there  directly  to  the  zinc  boxes.  In  leaching  the  slimes  in  the 
agitating  tanks,  the  contents  are  thoroughly  stirred  by  means  of  a  mechanical 
agitator.  The  resulting  slime  product,  after  treatment  and  settling  to  a  proper 
consistency,  is  conveyed  by  means  of  a  centrifugal  pump  to  a  stock  tank  of 
about  the  same  size  as  the  agitating  tanks,  this  acting  as  a  reservoir  or  receiver 
for  the  product  to  be  filtered,  where  it  can  be  allowed  to  settle,  and,  if  desired, 
can  be  decanted  into  a  wash-water  tank  provided  In  connection  with  the  Butters 
filter.  From  the  stock  tank  the  slime  product  is  pumped  by  a  suitable  by-pass 
arrangement  into  the  Butters  filter  tank  containing  100  leaves.  The  vacuum 
connection  is  then  turned  on  the  filter  and  the  resulting  gold  solution  drawn 
through  the  vucuuiii  pumi>  and  delivered  to  a  30'  by  8'  tank,  from  which  it  is 
run  by  gravity  through  the  zinc  boxes. 

After  the  slimes  have  thus  been  filtereil,  the  cakes  hanging  on  the  filter  frames 
are  removed  by  turning  water  under  pressure  into  the  vacuum  pipes,  which 
frees  the  cake  of  slime  accumulation  and  deposits  it  in  the  bottom  of  the  filter 
tank,  a  special  gravity  pressure  tank  being  provided  for  this  pur[K)se.  To  free 
the  filter  frames  more  effectually  a  compressed-air  connection  is  provided  so 
that  the  filter  leaves  will  be  thoroughly  cleaned  and  gotten  in  a  satisfactory 
condition  for  the  next  charge.  By  means  of  a  suitable  valve  arrangement  the 
same  centrifugal  i)ump  is  made  to  draw  the  water  from  a  tank  provided  for 
this  purpose,  discharging  it  into  the  filter  in  order  to  thoroughly  wash  the  slime 
product,  which  is  then  settled  and  decanted  back  into  the  wash-water  tank, 
after  which  the  discharge  gates  i)rovided  on  the  bottom  of  the  filter  tank  are 
opened  and  the  containeil  slime,  whose  values  have  been  extracted,  is  sluiced 
out  to  the  dump. 

The  gold  solution  resulting  from  this  slime-filtering  process  is  allowed  to 
flow  to  the  zinc  boxes  combined  with  that  resulting  from  the  sand  treatment 
before  descril)ed.  Some  of  this  solution,  after  passing  through  the  zinc  boxes, 
Is  restandardized  in  the  sump,  then  pumped  into  the  agitating  tanks  for  re- 
treatment  of  the  slime  products.  The  remainder  of  the  solution  goes  to  the 
solution  restaudardizing  tanks  before  mentioned.  When  it  is  desired  to  clean 
up  a  zinc  box,  after  removing  the  zinc  shavings  from  the  compartment,  the  cock 
at  the  bottom  of  same  is  opened  and  the  gold  slimes  are  washed  through  a 
launder  to  a  portable  receptacle  which  is  taken  directly  to  the  clean-up  room. 
The  gold  slimes  are  there  washtnl  in  a  suitable  tank  and  decanted,  and  are  then 
treated  in  an  acid  tank,  from  which  they  are  drawn  to  a  sand  filter.  A  boiler 
is  i)rovided  for  furnishing  steam  for  heating  and  agitating  solutions  in  connec- 
tion with  the  al)ove  operations.  The  resulting  filtered  slimes  are  tJien  roasted 
and  melted  down  to  bullion. 
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THE   H0ME8TAKE-KIN0   MILL. 


The  25-stamp  mill  of  the  Homestake-King  Consolidated  Mining 
and  Milling  Company,  at  Rhyolite,  was  started  up  in  June,  1908. 
The  process  of  working  the  ore  was  devised  and  elaborated  by  the 
Calift)mia  Ore  Testing  Company,  of  San  Francisco,  Cah,  and  the 
mechanical  features  of  the  plant  were  designed  by  John  E.  Rothwell, 
of  the  Colorado  Iron  Works,  Denver  (the  constructors),  and  William 
B.  Milliken,  of  Rhyolite.  The  mill  is  driven  by  electric  power  fur- 
nished by  the  Nevada-California  Power  Company.  The  building  is 
a  steel  structure  covered  with  galvanized  iron.  The  stamps  weigh 
1,060  pounds  each  and  the  mortars  are  of  the  Homestake  narrow  type 
without  inside  copper  plates.  It  is  a  plate-amalgamation  mill  with- 
out concentrators. 

From  the  plates  the  crushed  sands  and  water  flow  dirept  to  a  Dorr 
classifier  for  the  separation  of  the  coarser  sands  from  the  fine  or 
slimes.  The  sands  or  oversize  from  the  classifier  go  to  2  Colorado 
Iron  Works  trunnion  tube  mills  45  inches  in  diameter  by  15  feet  in 
lenMh.  inside  measurement,  lined  with  El  Oro  tube-mill  liners  and 
half  filled  with  silex  pebbles.  In  the  mills  the  sands  are  ground  to 
a  very  fine  product,  after  which  they  flow  over  another  set  of  amal- 
gamated copper  plates  to  save  any  gold  released  in  this  regrinding. 

From  these  plates  the  tube  mill  product  is  returned  by  a  belt  ele- 
vator to  a  second  Dorr  classifier  for  further  separation  of  sands. 
This  sand  product  is  returned  to  a  third  tube  mill  similar  to  the  two 
already  spoken  of  and  the  reground  product  of  this  mill  is  passed 
over  amalgamated  copper  plates  and  then  returned  to  a  third  classi- 
fier. The  sand  product  of  this  third  classifier,  a  very  small  percent- 
age of  the  whole  ore,  is  in  an  extremely  fine  granular  condition  and 
is  delivered  with  a  strong  cyanide  solution  through  an  automatic 
distributer  to  one  or  the  otner  of  two  50-ton  sand  tanks  and  the  gold 
and  silver  values  leached  out,  the  leach  or  gold-bearing  solution  going 
direct  to  the  gold  tanks,  thence  to  the  zinc  boxes  for  the  recovery 
of  the  values. 

The  slimes  or  fine  product  floated  out  from  the  classifiers  flow  to 
2  Dorr  settling  and  thickening  tanks.  In  these  tanks  all  the  solids 
settle  to  the  bottom  and  the  excess  of  water  overflows  at  the  top  and 
is  pumped  back  to  a  water  tank  above  the  mill  for  use  in  the  stamp 
lotteries  again. 

The  settled  product  of  these  tanks,  carrying  approximately  50  per 
cent  of  moisture,  is  delivered  to  one  of  the  2  Hendryx  agitators,  in 
which,  as  soon  as  a  charge  has  accumulated,  cyanide  solution  to  bring 
the  whole  to  a  required  strength  is  added,  and  the  charge  is  agitated 
from  6  to  8  hours,  in  which  time  the  gold  and  silver  values  to  a 
high  percentage  are  dissolved  and  held  in  solution.  The  charge 
is  then  delivered  to  a  storage  tank,  preparatory  to  the  separation  of 
the  solution  from  the  barren  solids.  This  operation  is  accomplished 
in  the  Butters  filter  plant,  containing  about  40  standard  leaves,  the 
valuable  solution  going  to  the  gold  tanks  and  the  solids,  after  thor- 
ough washing  wim  weak  solution  and  water,  are  discharged  to  the 
tamngs  dump. 

The  gold  solution  collected  in  the  gold  tanks  is  passed  through  6 
zinc  boxes  of  8  compartments  and  with  a  capacity  for  60  cubic 
feet  of  zinc  shavings  each.    In  these  the  gold  is  precipitated  and 
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caught,  and  the  now  barren  solution  goes  to  tanks  above  the  mill  to 
be  regenerated  and  used  again.  At  suitable  intervals  the  zinc  boxes 
are  cleaned  up  and  the  gold  precipitates  separated  from  the  excess  of 
zinc.  This  product  is  then  dried,  calcined,  and  placed  in  crucibles 
with  the  necessary  fluxes,  fused,  and  cast  into  molds,  and  then  usually 
remelted  and  cast  into  the  regular  shaped  gold  bars  and  shipped 
either  to  the  United  States  mint,  if  of  sufficient  fineness,  or  to  the 
refineries  for  the  separation  of  the  gold  and  silver  values,  and  in  turn 
sent  to  the  mint. 

MILLS   AT   MANHATTAN. 

Another  plant  which  is  sliming  its  whole  product  in  tube  mills  is 
that  of  the  Manhattan  Ore  Reduction  and  Refining  Company  at 
Manhattan,  Nev.  This  is  a  10-stamp  custom  plant,  and  is  provided 
with  plates  for  amalgamation  before  and  after  tube  milling,  a  5  by  14 
^  foot  Denver  Engineering  Works  trunnion  tube  mill,  centrifugal 
pump,  agitators,  and  a  Butters  filter. 

The  Lemon  Mill  has  10  stamps,  with  a  plate-amalgamation  and 
cyanide  plant  of  a  daily  capacity  of  50  tons.  Construction  was 
started  in  June,  1907,  and  was  not  completed  until  the  close  of  the 
year.  The  property  is  now  in  the  hands  of  the  sheriff,  and  was 
operated  only  a  very  few  d^ys. 

The  Chapman  Canyon  Mill  is  equipped  with  1  Huntington  mill, 
concentrator  tables,  and  treatment  of  tailings  by  cyanide.  Construc- 
tion was  started  in  August,  1907,  and  completed  June,  1908.  This 
will  be  a  custom  plant,  and  is  expected  to  treat  40  tons  of  ore  daily. 

The  Veith  Mill  has  5  stamps,  with  plate  amalgamation  and  treat- 
ment of  tailings  by  cyanide.  Construction  was  commenced  June  1, 
1908.     The  mill  will  treat  ore  from  the  Dexter  lease. 

Ilouseworth  &  Mickels  started  the  erection  of  a  10-stanip  mill  in 
June,  1908,  and  will  probably  treat  ore  from  a  lease  on  Breyfogle 
mine. 

Water  for  these  milling  jolants  is  pumped  from  the  old  shafts,  100 
to  200  feet  deep,  of  various  mining  claims. 

NEW  MEXICO. 

By  Chester  Naramobe. 
PRODUCTION. 

As  reported  by  the  mines  of  the  Territory,  the  gold  production  of 
Xew  Mexico  amounted  to  15,962.88  fine  ounces,  valued  at  $329,982, 
and  the  silver  to  705,544  fine  ounces,  valued  at  $465,659.  This  repre- 
sents an  increase  of  $36,903  in  gold  and  of  214,417  fine  ounces  of  sil- 
ver, or  a  total  gain  in  value  of  precious  metals  over  1906  of  $173,567. 

The  copper  and  lead  productions  were  greatly  increased,  the  cop- 
per output  being  more  than  one-half  as  large  again  as  in  1906.  On 
the  contrary,  the  quantity  of  zinc  mined  in  New  Mexico  in  1907  was 
equal  to  only  a  small  fraction  of  the  output  for  1906. 

There  were  127  producing  mines  in  the  Territory  in  1907,  of  which 
23  were  placer  and  104  were  deep  mines,  as  compared  with  71  pro- 
ducers  in  1906,  including  52  deep  and  19  placer  mines. 
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There  were  219,992  short  tons  of  ore  mined  in  1907,  which  averaged 
$14.64  in  value  per  ton,  as  compared  with  207,691  short  tons  mined  in 
1906,  averaging  $15.29  per  ton.  In  1905  the  average  value  per  ton 
was  $16.21,  and  in  1904  it  was  $18.19.  This  yearly  decrease  in  total 
value  per  ton  is  due  to  the  handling  of  an  increased  tonnage  of  low- 
grade  copper-bearing  ore  each  year,  especially  in  Grant  County.  The 
average  value  per  ton  in  gold  and  silver  for  siliceous  ores  mined  in 
1907  was  $13.05,  as  compared  with  $16.69  in  1906  and  with  $11.18  in 
1905.  The  average  recovered  value  per  ton  in  precious  metals  in- 
creased in  the  copper  ores  from  $0.69  in  1906  to  $0.75  in  1907,  and  in 
the  lead  ores  from  $2.32  to  $7.44,  but  the  tonnage  of  lead  ores  showed 
a  large  falling  off. 

Production  of  gold,  silver,  and  associated  inetals  in  New  Mexico  in  1906  and 

J907. 


Metal. 

1906. 

1907. 

Increase  ( + )  or  decrease 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

arf.:::::;:::::!""do^.: 

Zinc do.... 

14,174.80 

491,127 

7.028,670 

2,987,809 

17,292.655 

$293,019 
329,055 

1,356,633 
170.280 

1,064,862 

•   16.962.88 

7a'>,544 

10,990,015 

8,809,881 

750,085 

5329,982 

465,659 

2,198,003 

201,924 

44,265 

+    1,788.08 
+      214,417 
+  8,961,345 
+      822,512 
-16,542,570 

+    «36,963 
+    136,  (KM 
■+-    841,470 
+      31.644 
-1,010.597 

Total 

8,203,739 

8, 239, 8-23 

+      36,084 



The  comparison  made  in  this  table  shows  a  slight  gain  in  the  total 
value  of  all  5  metals  produced  during  1907,  which  is  almost  equiva- 
lent to  the  increased  value  of  the  gold  product  over  that  of  1906. 
Very  large  gains  in  the  totals  for  copper,  silver,  and  lead  are  more 
than  balanced  by  the  great  decrease  in  the  value  of  the  zinc  product 
in  1907. 


Production  of  gold,  silver,  copper,  lead,  and  zinc  in  New  Mexico  in  1007,  hy 

counties. 


County. 

Producing 
mines. 

Tonnage. 

Gold. 

Silver. 

Quantity. 

Fine  ouncri*. 

576.31 

.29 

5.468.41 

2,003.55 

664.72 

82.43 

716.48 
869.74 
897.84 
5,099.98 
83.11 

Value. 

Quantity. 

Value. 

Colfax 

9 

5 

60 

11 

11 
12 

Short  tons. 

$11,914 
6 

113,042 
41,417 
13, 741 

1,704 

14,811 
17,979 

8,224 
106,426 

1.718 

Fine  ounces. 

83 

25,612 

224,279 

721 

8,633 

1,404 

2.135 

17,635 

2,250 

422,744 

48 

$55 

Dofia  Ana 

6,084 

146,746 

5,767 

2,048 

632 

12,203 

21,338 

700 

24,474 

16,904 

Grant 

148. 024 

476 

Lana 

5, 698 

Mora 

Bio  Arriba 

flan  Mign^l 

Tao0  .  n^. ..........  r 

Otero 

1.409 

Santa  Fe 

11.639 

Siena 

1,485 

279, 01 1 

Unappoftioned 

31 

Total 

127 

219,992 

15  962. 88 

329, 982 

7a5,544 

465,659 
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Production  of  gold,  silver^  copper,  lead,  and  zinc  in  New  Mexico  in  19(n,  by 

CO  unties — Continued. 


County. 

Copper. 

Lead. 

Zinc 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Colfax 

Pounds. 

Pounds. 

Pounds. 

$11,969 

Dona  Ana 

776, 125 
8,046,315 

$155,225 
1,609.263 

675, 1«9 
1,394,390 

$36,786 
73,903 

207.920 

Grant 

Lincoln  

73,729 

$4,850 

1.948.582 
41.893 

Luna 

1,022,773 

54,207 

78,646 

Mora 

i      62,765 

679,480 

1,231,^ 

5,425 

188,645 

12,553 

135,896 

246,252 

1,085 

37,729 

Rio  Arriba 

16,184 

San  Miguel 

Tao8 

Otero 

162,116 

SantaFe 

276.870 

Sierra 

9,548 
707,981 

506 
87,623 

11,800 

Socorro 

676,866 

89.906 

499,694 

Unapportioued 

1,749 

Total 

10,990,016 

2,198,003 

3,809,881 

201,924 

750,065 

44,266 

3,289,828 

Tonnage  of  ore  sold  or  treated,  number  of  de^p  mines  producing,  by  counties, 
and  average  value  per  ton  of  ore  mined  in  New  Mexico  in  1906  and  1901. 


County. 


Dona  Ana 

Grant 

Lincoln  

Luna 

Mora,  Rio  Arriba,  ynn  Miguel,  and  Taos. 

Otero 

Santa  Fo 

Sierra 

Socorro  


Total 

Average  value  per  ion  . 


Short  tons  of  ore  sold  or 
treated. 


1907. 


Increase  (+) 

or 
decrease  (—) 


6,084 

146,746 

5,767 

2,048 

632 

12,203 

21,338 

700 

24,474 


219,992 


-10,186 
+18,946 

-  618 
+  54 
+  631 
+11,936 
+21,210 

-  2,546 
-27,080 


+12,301 


Number  of  deep 
mines  pioducinf . 


1906. 


62 
$15.29 


1907. 


6 
46 
7 
9 
6 
10 
3 
8 
12 


104 
$14.64 


The  substantial  increases  in  the  tonnage  mined  in  Grant,  Otero,  and 
Santa  Fe  counties  are  all  of  copper-bearing  ores,  and  in  the  two  last- 
mentioned  counties  result  from  operating  local  smelters  during  some 
portion  of  1907.  The  decreases  in  tonnage  shown  in  Socorro  and 
Dona  Ana  counties  represent  lesser  quantities  mined  of  zinc  and  lead 
ores,  respectively. 

New  Mexico  lurnished  no  new  gold  and  silver  producing  districts 
during  1907,  but  renewed  activity  was  evident  in  a  number  of  old- 
established  sections,  and  the  increased  gold  and  silver  production  was 
derived,  in  a  large  measure,  as  a  by-product  in  the  handling  of 
greater  quantities  of  copper  ore  and  copper-bearing  siliceous  ores, 
and  to  a  less  degree,  of  lead  ore.  In  Lincoln  County  the  increase  of 
precious  metals  resulted  from  working  old  mines. 
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^^umher  of  mines  in  Netc  Mexico,  classed  by  chief  product,  in  1901,  hy  counties. 


(ioUi  pUcer 
mlDua. 

Deep  mlnei. 

TolAl 

mines 

prodiie- 

ing. 

Ocnintr. 

drau- 

Surfflpc 

plftCCPJ. 

Gold. 

sa- 
ver. 

Cop- 
per. 

Gold- 
silver* 

Gold' 
■ilvcr- 
copper. 

Silver-   BllTer- 
oopper.    lfftd> 

Colfax 

3 

6 

I>OD4  Ana^  -  ■ ,  - 

I 
7 

, 

1 

AH 

B 
B 

"  *Vi' 

Omnt......... 

a 

•? 

S           If 

50 

Uucoln 

c 

Luna. 

^1 

i8 

ICocs ,,„ 

2 

at«m 

1 

3             1 

11 

RloAirltm.... 

'[■■■"' 

1 

! 

a^n  Mfruel... 

■■* I""" 

1 

#2 
"2 

BftDU^...... 

I 

4 
3 

"     '  1" 

;           1 

Blerra .,. 

«l    1 

2 
1 

1 

1    1               1 

"    'Vi' 

U 

Bocorro^.,^,,^'    ..     . 

1             1             1 

12 

Tta^iB,, , 

J 

^ 

1 

1 

TMil.., 

4|           l» 

3          5  1      VI 

1!^  1         It  1          12  \         19 

6 

in 

a  1  sllver-copper-lead  mine. 
*2  sllver-copper-lead  mines. 
*•  1  zinc  mine. 
**  1  gold-lead  mine. 


*  2  gold-sllvor-lead  mines. 
f  2  gold-copper  mines. 
ff  1  gold-copper  mine. 


This  table  reveals  the  fact  that  the  increase  in  the  total  number  of 
producing  deep  mines  was  largely  caused  by  the  operating  of  a 
greater  number  of  copper-producing  properties  during  the  time  that 
the  price  of  that  metal  was  so  high  in  1907.  Thus  the  copper  mines 
increased  from  9  to  43  and  the  silver-copper  mines  from  4  to  8,  and 
there  were  2  gold-silver-copper  mines  producing  in  1907.  as  com- 
pared with  5  in  1906.  This  makes  a  gain  of  35  mines  which  produce 
copper  as  a  chief  product  out  of  a  total  increase  of  52  deep  mines. 

Tnirteen  counties  report  a  production  in  1907,  as  against  10  in  1906. 
Mora,  Rio  Arriba,  and  Taos  counties  each  made  some  production 
during  the  year. 

GOLD. 

Source  of  gold  production  in  New  Mexico  by  kinds  of  ore  in  1907,  by  counties, 

in  fine  ounces. 


Placer 
mines. 

Deep  mines. 

Coonty. 

Dry  or  sili- 
ceous ores. 

Copper  • 
ores. 

Lead  ores. 

Total. 

Colfax  

676.34 

576. 34 

Dofut  Ann 

0.29 

.29 

Qimit  . 

182.96 

4.565.24 
2,003.66 

720. 21 

5,468.41 

2,003.55 

664.72 

Lincoln • 

Lqiia 

*  664.72 

Mom.  Rio  Arriba.  San  Miflruel.  and  Taos. . 

2.42 

80.01 
711.64 
797.06 

82. 43 

Oieto               ...                  

4.84 
69.53 
28.78 

716  48 

fluiti^  Pe  .    ,.  ,,^^, 

13.16 

369.06 

5,081.35 

869  74 

8i6m  .--- 

397. 84 

18.00 

0.63 

5,099.98 

Unai>portion'«A 

83.  ii 

83.11 

Total 

Total,  1906 

935.56 
1,296.81 

12,034.78 
12,485.97 

2,326.90 
364.98 

665.64 
27.04 

15,962.88 
14, 174. 80 

Increafle(+)ordeoraa8e(-) 

-361.25 

-451.18 

+  1,961.92 

+  638.60 

+1.788.08 

64049— M  B  1907,  ft  1- 


a  From  lead-zinc  ore. 
—28 
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.  The  value  of  the  gold  product  of  the  mines  of  New  Mexico  for  1907 
was  greater  by  $36,963  than  in  1906.  There  was  more  than  6  times 
as  much  gold  produced  from  copper  ores  and  almost  25  times  as 
much  gold  from  lead  ores  as  in  1906.  The  value  of  the  gold  con- 
tained in  copper  ores  increased  $40,557,  and  amounted  to  nearly  15 
per  cent  of  the  total  value  of  the  gold  production,  while  in  1906  it 
composed  less  than  3  per  cent  of  the  total  production.  The  increase 
of  gold  values  in  lead  ores  amounted  to  $13,201.  The  gold  recover^ 
from  siliceous  ores  was  less  by  $9,327  than  in  1906,  yet  this  class  of 
ore  was  the  source  of  over  three-fourths  of  the  gold  output  of  New 
Mexico  in  1907. 

The  placer  gold  output  decreased  $7,468  in  value.  In  Grant 
County  there  was  an  increase  of  gold  derived  from  siliceous  ores  and 
from  copper  ores.  The  increased  tonnage  of  copper  ores  mined  in 
Otero  and  Santa  Fe  counties  (due  to  the  operation  of  local  smelters  in 
1907  in  these  counties)  accounts  for  the  larger  gold  figures.  Greater 
quantities  of  siliceous  ores  in  Lincoln  County  and  of  lead  ores  in 
Luna  County  made  the  gold  output  larger. 

Smaller  placer  returns  in  Colfax  and  reduced  savings  from  placers 
and  from  siliceous  ores  in  Sierra  County,  resulted  in  a  decreased  gold 
output  from  these  counties  as  compared  with  that  of  1906. 

In  Socorro  County  there  was  a  greater  tonnage  of  siliceous  ore 
mined,  but  less  gold  was  recovered  therefrom. 

There  will  probably  be  a  smaller  gold  output  from  the  mines  of 
Xew  Mexico  in  1908  than  there  was  in  1907,  due  to  the  mining  of  less 
gold-boa  ring  copper  and  lead  ores.  This  prediction  is  based  upon 
the  fact  that  some  of  the  local  smelters  of  the  Territory  were  idle 
during  the  first  half  of  the  year  while  the  metal  prices  were  low. 


SILVER. 


Source  of  silver  production  in  New  Mexico^  "by  kinds  of  ore^  in  1907,  by  counties, 

in  fine  ounces. 


Placer 
mines. 

Deep  mines. 

County. 

SOiceous 

or 
dry  ores. 

Copper 
ores. 

Lead 
ores. 

Lead- 
zinc 
ores. 

Total. 

Colfjix } 

83 

83 

25.612 

224,279 

?21 

8.633 

1.404 

2,185 

17,635 

2,250 

422.744 

48 

Donji  Ann.               .                   

7,795 
68,767 

17,817 
16,748 

Grant 

27 

138,742 
721 

Lincoln 

Luna 

8,633 

Mora,  Kio  Arriba  San  Miguel  and  Taos. 
Otero  

4 

1,400 
2,135 

17,626 
97 

17,503 

Santa  Fc 

9 
6 

Sierra     ...                               

1,947 
400,838 

200 
2,000 

Socorro 

2.403 

Un apportioned  . .                        

48 

*""'  ' 

Total 

173 
195 

542,252 

115,323 
118,548 

45,393 
64,882 

2,403 
2,585 

705,544 
491.127 

Total,  1906 

Increase  ( + )  or  decrease  ( - )  — 

-22  1     +237,335 

-3,226 

-19,489 

-182 

+214,417 

The  large  pain  in  the  total  quantity  of  silver  mined  in  1907  as 
compared  with  1906,  as  shown  in  the  table,  resulted  from  increased 
quantities  of  siliceous  ores  in  Grant  and  Socorro  counties,  and  of 
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copper  ore  in  Dona  Ana,  Otero,  Santa  Fe,  and  Socorro  counties. 
Smaller  quantities  of  silver  were  contained  in  the  lead  ores  mined  in 
Dona  Ana,  Grant,  and  Luna  counties  during  1907.  Silver  was  the 
sole  chief  product  in  the  output  of  7  mines  in  1907,  and  was  one  of  the 
chief  products  in  4  gold  and  silver  mines,  in  2  gold,  silver,  and  copper 
mines,  and  in  8  silver-copper  mines;  but  silver  occurred  as  a  greater 
or  lesser  value  in  the  product  of  88  out  of  a  total  of  127  producing 
mines  in  1907. 

COPPER. 

The  copper  output  of  the  mines  of  New  Mexico  in  1907  increased 
nearly  4,000,000  pounds  as  compared  with  that  of  1906,  making  a  total 
of  10,990,015  pounds,  with  a  value  of  $2,198,003.  Thus  the  large 
copper  increase,  coupled  with  the  decrease  in  zinc  production  in  1907, 
makes  the  value  of  the  copper  mined  that  year  more  than  double  the 
combined  values  of  the  other  4  metals. 

Grant  County,  the  source  of  6,338,830  pounds,  or  91  per  cent  of  the 
copper  production  of  the  territory  in  1906,  increased  its  total  output 
to  8,046,315  pounds,  which  is  73  per  cent  of  New  Mexico's  total  for 
1907.  Other  increases  are:  In  Santa  Fe  County,  from  2,119  pounds 
to  1,231,260  pounds;  in  Dona  Ana  Countv,  from  434,000  pounds  to 
776,125  pounds;  in  Otero  County,  from  133,166  pounds  to  679,480 
pounds,  and  in  Socorro  County,  from  64,560  pounds  to  188,645 
pounds. 

A  notable  feature  of  the  increased  tonnage  is  the  gain  in  the  num- 
ber of  producing  mines.  Many  small  properties  were  able  to  produce 
ore  while  the  prices  of  metals  were  favorable  in  the  earlier  part  of  the 
year,  and  the  several  smelters  in  the  Territory  were  in  operation. 

LEAD. 

The  mine  production  of  lead  in  New  Mexico  in  1907  increased 
822,512  pounds  as  compared  with  that  of  1906,  and  amounted  to 
3,809,881  pounds,  with  a  value  of  $201,924.  This  is  a  gain  of  more 
than  one-fourth  over  the  production  of  1906  and  is  equivalent  to 
more  than  2J  times  the  output  for  1905. 

The  lead  output  increased  in  the  different  counties  as  follows:  In 
Grant  County,  683,495  pounds;  in  Luna  County,  191,580  pounds;  in 
Sierra  County,  9,548  pounds,  and  in  Socorro  County,  469,893  pounds. 
In  Dona  Ana  County  there  was  a  falling  off  of  532,004  pounds.  The 
value  of  the  lead  product  in  New  Mexico  in  1907  was  about  one- 
sixteenth  of  the  total  value  of  all  five  metals. 

ZINC. 

The  annual  zinc  output  of  New  Mexico  increased  steadily  during 
the  last  few  years,  until  1907,  when  the  mine  production  suddenly 
dropped  from  17^92,655  pounds  in  1906  to  750,085  pounds  in  1907,  a 
decrease  in  quantity  of  16.542,570  pounds,  and  in  value  of  $1,010,597. 

The  output  of  Socorro  Countv,  the  source  of  over  98  per  cent  of  the 
zinc  production  of  New  Mexico  in  1906,  fell  off  16,367,807  pounds. 
This  was  caused  by  the  largest  producers  of  the  Magdalena  district 
either  ma^ng  no  production  at  all,  or  a  very  small  one,  incidental  to 
development  work. 
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Grant  and  Luna  counties  also  record  large  proportionate  decreases 
in  zinc  totals. 

SMELTERS. 

The  El  Paso  smelter  continued  to  handle  a  good  portion  of  the 
ores  from  the  mines  of  New  Mexico  during  1907.  In  Arizona,  the 
Copper  Queen  smelter,  at  Douglas,  and  the  Shannon  smelter,  at 
Clifton,  also  received  copper  ores  from  the  southwestern  counties  of 
New  Mexico . 

At  Silver  City,  in  Grant  County,  the  Comanche  Mining  and  Smelt- 
ing Company  operated  its  plant  upon  ores  from  the  surrounding 
districts,  until  December,  1907,  when  it  was  placed  in  the  hands  of  a 
receiver. 

A  new  concern,  the  Southwest  Smelting  and  Refining  Company, 
blew  in  its  250-ton  copper  furnace  at  Oro  Grande,  Otero  County,  on 
November  6,  and  ran  successfully  the  remainder  of  the  year.  The 
Santa  Fe  Gold  and  Copper  Company  operated  its  125-ton  matting 

Elant  at  San  Pedro  from  February  10  to  October  1, 1907.    This  plant 
ad  been  idle  for  several  years  previous  to  1907. 
The  only  active  lead  smelter  within  the  Territory  during  1907  was 
the  plant  at  Deming,  in  Luna  County,  which  was  formerly  operated 
by  the  Luna  Lead  Company,  and  is  now  merged  with  the  National 
Mining  and  Smelting  Company. 

In  Socorro  County  the  Mistletoe  Mining  Company  has  a  50-ton 
zinc  smelter  at  Kelly. 

Suhdivision  of  tonnage  of  ore  sold  or  treated  in  New  Mexico  in  1907,  by  coun- 
ties, in  short  tons. 


County. 


Siliceous 

or  dry 
I     ores. 


Colfax 

Doua  Ana . 

Grant 

Lincoln . . . 
Luna. 


Copper 
ores. 


Lead 
ores. 


Zinc  ores. 


Lead-ziuc 
ores. 


Total. 


21,832 
5, 767 


6,208 
0122,830 


876  ■■ 
1,929  i 


Mora,  Rio  Arriba,  Taos, and  8an  Miguel. 

Otero 

Santa  Fe 

Sierra  

Socorro 


10 

f.76 

IH, 198 


629 

12,203 

21,328 

4 

2,647 


2,048  i 


6,084 

155  1 146,746 

5,767 

1  2,048 


20 
1.000 


2d0  I 


12,203 

1  21,838 

700 

2,379  24,474 


Total 

Total,  l\m  . 


4(i,486 
27, 724 


164,849 
126,330 


6,873  I           405          2,379  I      219,992 
19,001!      34,636; ]      207,691 


Increase  (-f)  or  decrease  (-) !  +18.762  |  +38,619 

Average  recovered  value  per  ton  in  gol<l 


-13,128  ;  -34,231       +2,379       +12,301 


and  silver. 


SI  3. 05 


80.75 


$7.44 


I 


10.67 


t3.58 


"  Includes  0,404  tons  copper-lead  ore. 


REVIEW  BY  COUNTIES. 


No  shipments  were  reported  from  Bernalillo  or  Chavez  counties 
in  1907,  but  in  the  latter  county,  at  Roswell,  some  ore  was  extracted 
in  development  work  done  by  the  Old  Governors  Copper  Mining  and 
Smelting  Company. 
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COLFAX  COUNTY. 

As  in  1906,  9  placer  mines  furnished  the  entire  precious  metal  out- 
put, which  fell  off  in  total  value  from  $14,554  in  1906  to  $11,969  in 
1907.  There  were  produced  576.34  fine  ounces  of  gold,  valued  at 
$11,914,  and  83  fine  ounces  of  silver,  valued  at  $55.  The  Moreno 
district,  about  Elizabethtown,  was  the  source  of  almost  three-fourths 
of  the  production,  and  the  balance  was  won  in  the  Ute  Creek  district, 
about  Baldy. 

Development  work  was  reported  from  the  following  deep  mines: 
The  Hignland  Mary  mine,  in  the  Ponil  district;  the  Legal  Tender 
mine,  in  the  Willow  Creek  district,  and  the  properties  of  the  Gold 
and  Copper  Deep  Tunnel  Mining  and  Milling  Company,  in  the 
Moreno  district.  The  latter  company  is  driving  a  tunnel,  which  is 
now  in  2,500  feet. 

DONA    ANA   COUNTY. 

Production  of  gold,  silver,  and  associated  metals  in  Dona  Ana  County,  A'.  Mex., 

in  1906  and  1901, 


Metal. 

1906. 

1907. 

Increase  (+)  or  de- 
crease (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

0.29 
26.612 
776, 125 
675, 189 

$6 

16,904 

155,225 

36,785 

+      0.29 
-    8,439 
+342, 125 
-532,004 

+       S6 

Silver do.... 

Copper pounds.. 

S4,051 

434,000 

1,207,193 

«22,814 
83,762 
68.810 

-  5,910 
+71,463 
-33,025 

Total 

176,386 

207,920 

+32,634 

There  was  a  decreased  production  of  silver  and  lead  in  Dona  Ana 
County  in  1907,  but  the  increased  copper  output  raised  the  total  value 
of  all  metals  from  $175,386  in  1906  to  $207,920  in  1907.  Five  mines 
shipped  6,084  tons  of  ore,  as  compared  with  4  mines  shipping  16,220 
tons  in  1906.  The  Organ  district,  including  Organ  and  Kent,  was 
the  only  producing  section  of  the  county  during  1907. 

Among  the  producing  properties,  the  Torpedo  and  the  Memphis 
mines  shipped  copper  ores  carrying  silver  values;  and  lead  ores  carry- 
ing silver  values  were  shipped  irom  the  Dona  Ana,  Modoc,  and 
Stephenson-Bennett  groups.  The  Memphis  Copper  Company  has  a 
175-foot  shaft  and  a  200-ioot  tunnel.  The  Stephenson-Bennett  Con- 
solidated Mining  Company's  workings  include  a  300-foot  shaft,  a 
2,000- foot  tunnel,  and  3,000  feet  of  drifts,  and  the  surface  equipment 
includes  a  50-ton  concentrating  mill. 

The  Mormon  Mining  and  Milling  Company,  the  Schermerhorn 
Mining  Company,  and  the  Victoria  Mining  Company  all  report  de- 
velopment work  for  1907. 
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Production  of  gold,  silver,  and  associated  metals  in  Gron*  County,  N.  Mex,,  if» 

1906  and  1907. 


Metal. 

1906. 

1907. 

Increase  (+)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces.. 

SQver do.... 

Copper pounds.. 

Zinc. !.*!!"  !!!!!!!!*!."!*.'do.'! 

4.828.25 

163,987 

6,388,830 

710,895 

144,656 

$99,809 

109,871 

1,233,044 

40,521 

8,824 

5,468.41 

224,279 

8,046,315 

1,394,890 

73,729 

$113,042 

148,024 

1,609,263, 

73,903 

4,350 

+     640.16 
+      60,292 
+1,657,486 
+    683,495 
-      70,927 

+$18,238 
+  88.153 
+376,219 
+  33,382 
-    4,474 

Total 

1,492,069 

1,948.582 

+456,513 

The  position  of  Grant  County  among  the  other  counties  of  New 
Mexico  as  a  mineral  producer  during  1907  is  best  shown  by  a  few 
comparisons.  In  1907  three-fifths  of  the  total  value  of  the  5  metals 
dealt  with  in  this  report  and  produced  in  New  Mexico  was  derived 
from  the  mines  of  Grant  County,  which  furnished  approximately 
one-third  of  the  gold,  silver,  and  lead,  three-fourths  of  the  copper, 
and  one-tenth  of  the  zinc  mined  in  the  Territory.  It  ranked  first 
among  the  counties  in  the  production  of  gold,  copper,  and  lead,  and 
second  to  Socorro  County  in  the  production  of  silver  and  zinc. 

The  county's  increases  in  1907  were:  In  gold,  $13,233;  in  silver, 
60,292  fine  ounces;  in  copper,  1,657,485  pounds,  and  in  lead,  683,495 
pounds.  This  latter  is  almost  double  the  lead  product  of  1906.  Tlie 
zinc  output  fell  oS  about  one-half,  and  was  only  73,729  pounds  for 
1907. 

The  increase  of  the  countv  in  total  value  was  almost  one-third  over 
that  of  1900,  and  amounted  to  $456,513.  The  tonnage  gained  18,946 
short  tons,  a  total  of  146,746  tons. 

The  siliceous  ores  increased  from  1,903  tons  in  1906  to  21,832  tons 
in  1907.  (Most  of  this  ore  carried  a  low  percentage  of  copper,  but 
not  enough  to  be  classed  as  copper  ore.)  The  copper  ores  remained 
almost  constant  in  quantity,  with  122,830  tons  in  1907,  as  compared 
with  122,752  tons  in  1906.  Both  the  lead  and  the  zinc  ores  show 
decreases,  but  the  total  tonnage  of  these  2  classes  of  ores  is  too  small 
to  affect  the  county  totals  to  any  ffreat  extent. 

The  large  gain  in  the  number  of  producing  deep  mines  (from  21  to 
45)  resulted  from  the  working  of  many  small  properties  during  a 
portion  of  the  year  when  conditions  were  extremely  favorable,  with 
the  prevailing  high  metal  prices,  and  a  local  market  at  the  Comanche 
smelter  at  Silver  City. 

The  gold-silver-copper  mines  increased  in  number  from  8  to  17  and 
the  silver-copper  mines  from  1  to  8.  There  were  5  active  placer 
mines,  1  more  than  in  190();  and  the  gold  from  placer  mines  increased 
from  110.78  fine  ounces,  vahied  at  $2,290,  in  10()(>,  to  LS2.90  fine  ounces, 
valued  at  $3,782,  in  1907.  The  gold  mined  in  siliceous  ores  increased 
from  4,3()3.47  fine  ounces  in  1906  to  4,565.24  fine  ounces  in  1907,  and 
the  copper  ores  contained  720.21  fine  ounces  of  gold  in  1907,  as 
compared  with  346.94  fine  ounces  in  1906. 
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The  silver  product  was  raised  from  163,987  fine  ounces  in  lOOG  to 
224,279  fine  ounces  in  1907,  a  gain  of  nearly  37  per  cent.  More  than 
5  times  (138,742  fine  ounces)  as  much  silver  was  mined  in  siliceous 
ores  in  1907  as  in  1906  (27,270  fine  ounces).  The  silver  content  of 
the  copper  ores  decreased  from  117,030  fine  ounces  in  1906  to  68,767 
fine  ounces  in  1907,  and  the  lead  ores  furnished  2,893  fine  ounces  less 
than  in  1906. 

The  copper  output  of  Grant  County  increased   from   6,388,830 

founds,  valued  at  $1,233,044,  in  1906  to  8,046,315  pounds,  valued  at 
1,609,263,  in  1907.  Thus  the  copper  product  of  this  county  formed 
approximately  one-half  of  the  total  value  of  the  output  of  all  5  metals 
in  riew  Mexico  in  1907. 

The  very  large  increase  in  the  lead  output,  from  710,895  pounds  in 
1906  to  1,394,390  pounds  in  1907,  places  Grant  County  in  the  first 
rank  as  a  lead  producer,  instead  of  third  to  Dona  Ana  and  Luna 
counties,  as  in  former  years.  While  the  lead  output  increased  nearly 
one-half,  the  zinc  production  fell  off  one-half  and  amounted  to  only 
73,729  pounds,  valued  at  $4,350  in  1907. 

MINES   REVIEW. 

Apache  district. — In  the  Apache  district,  southeast  of  Hachita, 
shipments  of  argentiferous  copper  ore  were  made  from  the  Apache 
mine  during  the  first  half  of  1907,  and  during  the  last  half  of  the 
year  the  mine  was  being  developed  by  the  Anderson- Apache  Copper 
Ck)mpany.  The  ore  is  oxidized  and  occurs  in  a  very  coarse  crystallme 
limestone. 

Burro  Mountain  district. — ^The  Burro  Mountain  district,  south- 
west of  Silver  City,  made  a  reduced  output,  but  it  was  the  center  of 
some  very  extensive  development  work,  which  assures  this  section  of 
being  one  of  New  Mexico's  permanent  copper  camps.  The  ores  are 
of  low  grade  but  occur  in  large  bodies.  Most  of  the  mineral  area  of 
this  section  has  been  consolidated  into  the  holdings  of  4  large  com- 
panies. 

The  Burro  Mountain  Copper  Company,  at  Leopold,  the  largest 
producer  of  the  district,  has  developed  its  property  by  vertical  and 
mcline  shafts  averaging  250  feet  m  depth  and  by  approximately 
8,000  feet  of  drifts  and  crosscuts.  The  ore  is  concentrated  in  a  300- 
ton  plant  before  shipment. 

The  Copper  Gulf  Development  Company  made  some  shipments 
from  its  Virginia  mine  of  oxidized  ores  extracted  while  doing  de- 
velopment work,  which  includes  a  300-foot  vertical  shaft  and  2,000 
feet  of  drifts.  This  company  made  extensive  additions  to  its  holdings 
by  purchasing  much  surrounding  territory  during  1907. 

'file  Chemunff  Copper  Company's  properties  include  30  claims. 
At  present  development  work  is  being  carried  on  through  3  vertical 
shafts,  respectively  550,  525,  and  400  feet  deep,  and  amounts  to  about 
1,000  feet  per  month. 

The  Comanche  Mining  and  Smelting  Company  also  holds  a  large 
number  of  claims  in  this  district. 

Central  district. — Fifteen  mines  (some  of  them  small)  reported  a 
production  from  the  Central  district,  as  compared  with  8  mines  in 
1906,  and  the  total  output  was  much  larger.    The  Santa  Rita  Mining 
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Companj,  New  Mexico's  greatest  copj)er  producer,  still  further  in- 
creased its  tonnage  and  copper  output  in  1907.  Underground  work- 
ings, including  shafts,  drifts,  and  crosscuts,  amount  to  about  30,000 
feet.  Part  of  the  ore  is  shipped  crude  and  part  is  handled  in  an  80- 
ton  wet  concentrating  plant.  The  Copper  Queen  Company,  at  Fierro, 
operated  the  Hanover,  Modoc,  and  Enffineer  mines. 

The  Hermosa  Copper  Company  made  ^eatly  increased  shipments 
of  argentiferous  copper-lead  ore  from  its  properties  in  Hanover 
Gulch,  principally  from  the  Ivanhoe  mine.  The  Philadelphia  Cop- 
per Company  and  the  Hanover  Bessemer  Iron  Association  shipi>ed 
ore  derived  from  extensive  development  work.  There  were  ship- 
ments of  lead  ore  made  from  the  Lucky  Bill  mine,  and  of  zinc  car- 
bonate ore  from  the  Empire  Zinc  Company's  mines  at  Hanover. 

Chloride  Flat  district. — There  were  more  active  mines  and  in- 
creased shipments  of  siliceous  silver  ore  and  silver-lead  ore  from  this 
.district  in  1907  than  in  1906.  The  chief  producers  were  the  Baltic, 
Gold  Coin,  Grand  Central,  and  Providence  mines.  The  production 
was  5,159  tons  of  ore  and  a  value  of  $30,863  in  gold,  silver,  and  lead. 

Eureka  district. — There  was  renewed  activity  and  a  lar^r  pro- 
duction in  the  Eureka  district,  southwest  of  Hachita.  Shipments 
were  made  from  the  Copper  Dick  group,  the  Hornet  mine,  and  the 
King  mine,  the  latter  operated  by  the  Mariposa  Mining  Company. 

Pinos  Altos  district. — This  district  furnished  about  the  same  quan- 
tity and  grade  of  ore  in  1907  as  in  1906.  The  largest  operator  was 
the  Comanche  Mining  and  Smelting  Company.  A  500-ton  con- 
centrating mill  was  erected  by  this  concern  at  its  smelter  at  Silver 
City,  but  after  about  one  month's  run,  in  May,  1907,  it  was  placed 
out  of  commission.  The  copper  matting  furnace  was  operated  until 
November  6,  when  the  company  went  into  the  hands  of  a  receiver. 
The  production  of  the  district  was  14,841  tons  and  $78,723  in  gold, 
65,835  fine  ounces  of  silver,  and  322,195  pounds  of  copper,  the  total 
value  for  1907  being  $186,613. 

The  Forest  Queen  mine  reports  that  a  large  tonnage  of  copper- 
zinc  ore  carrying  some  precious  metal  values  has  been  blocked  out 

Red  Hill  district. — ^There  was  an  increased  output  of  oxidized  lead- 
silver  ore  from  the  Red  Hill  or  Gillespie  district,  in  the  southwest 
corner  of  the  county. 

Steeple  Rock  District. — The  Laura  mine  shipped  a  highly  siliceous 
ore,  carrying  gold  and  silver,  to  the  smelters  at  Douglas  and  Clifton, 
where  it  was  used  for  converter  lining. 

Steins  Pass  district. — Much  smaller  shipments  were  made  from  the 
San  Simon  and  from  the  Kimball  districts,  near  Steins  Pass. 

Lordshurg  section. — There  was  greatly  increased  activiW  in  1907 
in  the  Pyramid  district,  8  miles  south  of  Lordsburg.  Silver  ore 
carrying  a  low  percentage  of  copper  and  lead  was  shipped  from  the 
dump  of  the  Venus  mine,  one  of  the  old  mines  of  the  aistrict.  The 
North  American  Copper  Company  made  increased  shipments  of 
silver-bearing  copper  ore  from  the  if ellie  Bly  mine. 

Likewise,  there  was  a  much  larger  output  of  copper  ore  carrying 
gold  and  silver  values  from  the  Virginia  district,  4  miles  southwest 
of  Lordsburg.  The  Superior  mine,  the  Miser's  Chest,  and  the  Lone 
mines  (the  latter  operated  by  th^  Bonnie  Mining  Company)  include 
the  principal  prodncers. 
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LINCOLN    COUNTY. 

With -7  deep  mines  operating  in  1907  the  gold  production  of  Lin- 
coln County  increased  from  $16,463  in  1906  to  $41,417  in  1907,  but 
the  silver  output  fell  off  from  1,946  fine  ounces  to  721. 

The  production  in  1906  was  confined  to  the  Bonita  and  Whiteoaks 
districts,  but  3  additional  districts  contributed  to  the  production  of 
1907,  namely,  the  Cedar  Creek,  the  Jarilla,  and  the  Nogal  districts. 

Bonita  district. — At  the  Parsons  mine,  of  the  Hopeful  group,  the 
Eagle  Mining  and  Improvement  Company  has  remodeled  its  mill 
from  a  plate-amalgamating  to  a  straight  cyanide  process,  with  a 
capacity  of  200  tons.  The  gold  occurs  in  a  kaolinized  porphyry  and 
is  mined  by  open  cuts. 

Cedar  Creek  section. — In  the  Cedar  Creek  section,  about  Alto,  at 
the  Virginia-Commercial  group,  ore  extracted  in  doing  development 
work  was  stored  on  the  dump. 

Jicarilla  distinct. — The  active  properties  in  this  section  include 
the  Gold  Luck,  the  Wisconsin,  and  the  Honey  Bee  groups.  The 
latter  is  a  copper  prospect. 

Nogal  district. — The  Vera  Cruz  Mining  Company's  ore  is  a  low- 
grade  conglomerate,  the  values  occurring  as  free  gold  in  the  inter- 
stices of  the  conglomerate.  Amalgamation  was  not  as  successful  as 
was  anticipated,  and  a  cyanide  mill  is  planned. 

Whiteoaks  district. — ^A  much  larger  production  was  reported  from 
the  Whiteoaks  district  in  1907  than  in  1906.  At  the  Old  Abe  mine, 
the  main  shaft  was  sunk  to  the  1,420- foot  level  during  1907,  and  the 
only  ore  extracted  resulted  from  the  opening  up  of  this  new  level. 

LUNA   COUNTY. 

Luna  Coimty's  mineral  production  was  largely  a  lead  production, 
as  lead  values  amounted  to  $54,207,  or  three-quarters  of  the  value  of 
$73,646  of  the  total  mineral  output  of  the  county.  Luna  County 
ranks  second  only  to  Grant  County  as  a  producer  of  this  metal. 
Nine  mines  furnished  2,048  short  tons  of  lead  ore  in  1907,  as  compared 
with  8  mines  and  1,994  tons  in  190G.  The  working  of  a  mine  which 
was  inoperative  in  1906  is  largely  responsible  for  the  great  increase 
of  the  gold  fibres  from  $413  m  1906  to  $13,741  in  1907.  A  smaller 
quantity  of  silver  was  reported,  and  the  zinc  output  dropped  off 
entirely  during  1907.  The  lead  increased  191,580  pounds,  and  to- 
taled 1,022,773  pounds. 

Cooks  Peak  district. — This  district  was  the  most  active  in  the 
county,  and  was  the  source  of  the  larger  portion  of  the  production 
of  the  county,  and  contained  6  of  the  9  producing  mines.  These  were 
the  Desdemona,  Inez,  Faywood,  Leaa  King,  Summit,  and  White 
Oaks  mines,  and  their  total  production  was  valued  at  $47,225  in  gold, 
fidlver,  and  lead. 

Florida  district. — ^A  reduced  production  was  reported  from  the 
Lead  Carbonate  and  Soledad  mines  in  this  district,  but  development 
work  placed  ore  on  the  dump  at  other  properties. 

Victoria  district. — ^The  Rambler  mine,  in  the  Victoria  district, 
made  an  increased  production  as  compared  with  that  of  1906  of  lead- 
carbonate  ores  carrying  precious  metal  values. 
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MORA  COUNTY. 

Two  small  copper  mines  made  trial  shipments  from  Mora  County 
during  1907.  The  Republic  Mines  Company,  at  Lucero,  was  erect- 
ing a  40-ton  furnace  to  reduce  its  own  ores.  The  Overton  mine  in 
the  Coyote  district,  about  Guadalupita,  has  a  342-foot  vertical  shaft 
and  a  312-foot  tunnel. 

OTERO   COUNTY. 

The  total  value  of  the  mineral  product  of  Otero  County  increased 
sixfold  in  1907  and  amounted  to  $152,116.  Nine-tenths  or  this  total, 
or  $135,896,  represents  the  value  of  the  copper  mined.  Ten  deep 
mines  furnished  12,203  short  tons  of  copper  ore,  most  of  which  con- 
tained small  gold  and  silver  values,  as  compared  with  3  deep  mines 
and  268  short  tons  in  1906.  Gold  increased  from  $423  to  $14,811 
in  1907  and  the  silver  from  533  fine  ounces  to  2,135  fine  ounces.  The 
placer  gold  output  was  but  half  as  large  as  in  1906. 

Silver  Hill  district, — The  largest  increases  in  production  centered 
around  the  operations  of  the  Southwest  Smelting  and  Refining  Com- 
pany. This  concern  completed  its  smelting  works  at  Oro  Grande  and 
started  the  250- ton  matting  furnace  durinff  the  first  week  of  Novem- 
ber. This  furnished  a  near  market  for  the  many  small  mines  and 
prospects  in  the  Jarilla  Range,  as  well  as  for  the  company's  own  hold- 
ings, including  the  Lucky,  By  Chance,  Nannie  Baird,  Iron  Mask, 
Iron  Queen,  and  other  mines  which  the  company  has  been  developing 
for  two  years  past.  Shipments  were  also  made  from  the  Delusion, 
Monarch,  Providence,  liincoln,  and  Garnet  mines.  This  district  fur- 
nished 8  out  of  10  producing  deep  mines  in  Otero  County  during  1907. 

The  Electric  Mining  and  Milling  Company  transferred  its  holdings 
to  the  Texas-Jarilla  Placer  Mining  Company,  which  company  spent 
the  vear  in  erecting  a  milling  plant,  which  went  into  commission  on 
IM)riiary  1,  11)08. 

Tularosa  district, — The  Tularosa  Copper  Company  shipped  crude 
ore  and  concentrates  from  the  Virginia  mine  durm^  the  first  half  of 
1007,  and  spent  the  last  half  of  the  year  in  developmg  the  mine  and 
remodeling  its  surface  equipment. 

The  Three  Rivers  Mining  Company,  operating  in  the  White  Moun- 
tain section  in  the  extreme  northern  end  of  the  county,  has  placed 
some  gold  and  silver  bearing  copper  ore  on  the  dump  in  the  course 
of  the  year's  development  work. 

RIO   ARRIBA   COUNTY. 

Rio  Arriba  County  is  again  listed  among  the  producing  counties- 
after  two  years  of  nonj)roduction. 

The  Las  Tusas  ilinin<r  and  Milling  Company,  of  Tres  Piedras-^ 
shipped  copper  ore  carrying  small  precious  metal  values  from  hotl^ 
the  Tampa  and  the  Whale  mines  in  the  Bromide  district.  In  th^ 
Hopewell  section  the  Dixie  Queen  Mining  Company  has  sunk  a  115 — 
foot  vertical  shaft  in  developing  a  deep  placer,  and  the  King  WillianC^ 
Company  has  been  hydraulicking  out  a  oig  cut  in  order  to  reach  pa^S 
gravel. 
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SANDOVAL  COUNTY. 

In  Sandoval  CJountv  developinent  work  was  carried  on  in  the 
Cochiti  gold  district,  about  Bland,  in  the  northeast  corner,  and  at  the 
copper  deposits  about  Placitas,  in  the  southeast  corner  of  the  county. 

SAN   MIGUEL  COUNTY. 

The  Tecolote  Consolidated  Copper  Company,  of  Chapelle,  leached 
some  low-grade  copper  ore  in  its  lOO-ton  plant,  using  a  dilute  solution 
of  sulphuric  acid  and  precipitating  by  electrolysis,  but  the  drop  in 
the  price  of  copper  in  tne  latter  part  of  1907  caused  the  company  to 
cease  operations. 

Ore  extracted  in  doin^  development  work  by  the  Pecos  Copper 
Company  at  Cowles  is  being  stored  on  dumps  until  reduction  works 
are  built. 

SANTA   FE   COUNTY. 

In  1907  the  mineral  output  of  Santa  Fe  County  was  derived  from 
6  placers  and  3  deep  mines,  as  against  3  placers  and  2  deep  mines  in 
1906.  Excepting  one  small  operator  at  Cerrillos,  the  placer  product 
was  won  from  the  mines  in  the  New  Placers  district,  about  Golden, 
and  amoimted  to  only  $1,231  in  gold  and  9  fine  ounces  in  silver. 

The  lode  mine  output  shows  a  very  great  gain  in  1907,  owing  to  the 
operation  of  the  smelter  at  San  Pedro  after  an  idleness  of  several 
years- 
Most  of  the  precious  metal  values  from  deep  mines  were  by-products 
from  the  mining  of  copper  ores,  and  amounted  to  $16,748  in  gold 
with  17,626  fine  ounces  of  silver.  The  copper  production  amounted 
to  1,231,260  pounds,  valued  at  $246,252,  equal  to  almost  nine-tenths 
of  the  total  value  of  the  mineral  product  of  the  county.  Santa  Fe 
County  ranks  second  only  to  Grant  County  as  a  source  of  copper 
during  1907. 

The  Santa  Fe  Gold  and  Copper  Company  resumed  operations  at 
its  mine  in  December,  1906,  and  the  matting  furnace  was  blown  in  on 
February  10,  1907,  and  produced  until  October  10,  when  the  price  of 
copper  did  not  warrant  a  continuance.  According  to  a  printed  report, 
a  60-per  cent  matte  was  produced  and  the  average  yield  per  ton 
smeltra  was  57.4  pounds  or  copper,  0.8275  ounce  of  silver,  and  0.03G9 
ounce  of  jgold.  Mine  development  was  continued  after  the  closing 
of  the  reduction  works. 

Small  productions  were  made  at  the  Gold  Queen  and  the  Gold  Coin 
mines  in  the  New  Placers  district,  and  development  work  in  the  Cer- 
rillos district  placed  some  lead-zinc  ore  on  the  dumps. 

SIERRA  COUNTY. 

The  mineral  production  of  1907  in  Sierra  County  again  shows  very 
large  decreases  in  tonnage  and  in  all  the  metals  except  lead,  which 
made  the  idi£;fat  increase  of  9,548  pounds.  The  total  value  of  the 
county's  product  in  1907  was  $11^00,  as  compared  with  $24,633  in 
1906  and  $111,613  in  1905. 
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In  this  county  gold  values  predominate  and  a  portion  of  the  de- 
creases are  accounted  for  in  the  large  falling  on  in  placer  output, 
caused  by  the  idleness  of  the  2  larger  companies.  The  placer  returns 
for  1907  result  from  small  intermittent  operations  by  a  number  of 
individuals.  Although  the  shipments  from  deep  mines  show  a 
great  falling  off  as  compared  with  those  of  1906,  3  more  mines  re- 
ported a  production  in  1907,  but  in  nearly  every  case  the  shipments 
were  incidental  to  development  work. 

Black  Range  district, — At  the  Keystone  mine  at  Kingston,  silver 
ore,  taken  from  the  dump,  was  concentrated  in  the  30-ton  mill,  and 
the  product  was  shipped  to  the  smelters.  Small  shipments  of  lead 
ore  carrying  silver  and  copper  values  were  made  from  the  Miner's 
Dream  group. 

Cuchulo  Negro  district, — Copper  ore  carrying  silver  and  lead  val- 
ues was  shipped  from  the  Black  Knife  group,  at  Fairview. 

Las  Animas  distHct, — A  large  portion  or  the  county's  small  pro- 
duction in  1907  was  won  from  the  Hillsboro  section,  but  here,  too, 
there  was  less  activity  at  the  mines  than  in  former  years.  The 
Empire  Gold  Mining  and  Milling  Company  shipped  concentrates  and 
crude  ore,  carrying  gold,  silver,  and  some  copper  values,  in  addition 
to  making  a  bullion  saving  by  amalgamation.  The  Ready  Pay  Re- 
duction Company  made  2  mill  runs  late  in  the  year.  The  equipment 
includes  2  Huntington  amalgamating  mills  and  concentrating  tables. 
Other  active  properties  include  the  San  Antonio  and  Sophia  mines 
and  the  Garfield  and  Ben  Butler  mines.  The  latter  is  being  developed 
by  tunnels. 

SOCORKO   COUNTY. 

Production  of  fjoldy  silver,  and  associated  metals  in  Socorro  County^  A".  Mex,^  in 

1006  and  1901, 


1906. 


Metal. 


Quantity.       Value. 


Gold fine  ounces.. 

Silver do.... 

Copper pounds. . 

Lead do 

Zinc do . . .  .' 


Total. 


6.187.62 

271,082 

64,560 

238,088 

17.044,163 


$127,907 

181,625 

12,460 

13,571 

1,039,694 


1,375,257 


1907. 


Quantity.       Value. 


5,099.98 
422, 744 
188,645 
707,981 
676,356 


$105,426 

279,011 

37.729 

37,523 

39,905 


499,594 


Increase  (  +  )  or 
decrease  (— ). 


Quantity.    I    Value. 


-  1,087.54 
+  151,662 
-f  124,085 
+  469,893 
-16,367,807 


-•22.481 
+  97,386 
+  25,269 
+  23,952 
-999,789 


-875, 66:? 


The  mines  of  Socorro  County  produced  greater  quantities  of  silver, 
copper,  and  lead  and  less  quantities  of  gold  and  zinc  in  1907  than  in 
1906.  The  county's  decrease  in  the  value  of  the  zinc  production 
amounted  to  almost  $1,000,000.  The  county  ranks  second  to  Grant 
in  the  total  value  of  its  mineral  output  and  in  the  production  of  gold, 
but  still  holds  first  place  as  a  producer  of  silver  and  zinc.  The  silver 
production  almost  doubled,  and  amounted  to  nearly  three-fifths  of 
the  total  silver  output  of  the  Territory. 

Cooney  district, — The  Cooney  (or  Mogollon)  district,  in  the  south- 
west corner  of  the  county,  furnished  most  of  the  tonnage  of  copper 
ore  and  all  of  the  siliceous  ore.  The  production  of  siliceous  ore  in- 
creased from  16,076  short  tons  in  1906  to  18,198  tons  in  1907,  and  was 
the  source  of  nearly  the  entire  gold  and  silver  output  in  1907, 
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The  principal  producing  mine  of  the  Mogollons  is  the  Last  Chance, 
of  the  Ernestine  Mining  Company,  at  MogoUon.  The  mine  develop- 
ment at  the  end  of  1907  amounted  to  6,049  feet  of  levels,  490  feet  of 
crosscuts,  and  1,074  feet  of  shafts  and  raises.  The  ore  is  reduced  in 
a  20-stamp  mill,  having  a  capacity  of  60  tons  a  day.  Concentration 
is  followed  by  cyanide  treatment.  The  concentrates  are  hauled  90 
miles  by  wagon  to  Silver  City  and  then  shipped  to  the  El  Paso 
smelter. 

The  Cooney,  or  Silver  Bar,  mine  resumed  shipments  of  concentrates 
to  El  Paso.  A  copper  ore  carrying  fair  silver  values  and  small  gold 
values  is  concentrated  by  means  of  rolls,  Huntington  mills,  Wilflev 
tables,  and  Frue  vanners.  The  mine  is  opened  by  a  760-foot  sharb 
and  a  900- foot  tunnel,  and  has  9  levels. 

Development  work  was  continued  at  the  Enterprise  mine  in  1907, 
and  a  cyanide  plant  is  to  be  erected  during  1908. 

Ore  extractea  in  doing  development  worK  was  left  on  the  dump  at 
the  Top  mine  and  at  the  Hoosier-Trilby-Extension  properties. 

Magdalena  district. — All  of  the  zinc  and  lead  and  a  portion  of  the 
copper  and  silver  produced  in  the  county  in  1907  were  mined  in  this 
section.  The  lead  output  increased  from  238,088  pounds  in  1906  to 
707,981  pounds  in  1907.  The  great  decrease  in  the  quantity  of  zinc 
produced  (from  17,044,163  pounds  to  676,356  pounds)  deprived  the 
district  of  its  main  asset.  The  figures  would  lead  one  to  believe  that 
this  section  was  devoid  of  mining  activity  during  1907,  but  such  was 
not  the  case,  as  a  large  amount  of  development  work  and  many  sur- 
face improvements  were  being  undertaken  by  the  larger  mines. 

The  principal  producers  during  1907  include  the  operators  of  the 
Graphic  group,  tne  Key  group,  the  Juanita,  the  South  Juanita,  and 
the  properties  of  Daniel  de  Gracia. 

The  Kelly  mine,  of  the  Tri-Bullion  Smelting  and  Development 
Company,  was  the  source  of  a  large  portion  of  the  zinc  output  of  the 
district  during  1906,  but  made  no  shipments  of  ore  in  1907.  A  new 
surface  plant  was  installed  and  2,783  feet  of  development  work  was 
done  during  the  year.  The  Mistletoe  Mining  Company  also  spent 
the  entire  year  in  development  work  and  found  a  new  ore  body  of 
somewhat  lower  grade,  said  to  occur  as  a  mineralization  of  a  basic 
dike  instead  of  a  replacement  of  limestone,  as  in  the  previously 
exposed  occurrences. 

Oscura  district. — ^This  district,  about  Estey  City,  in  the  southeastern 
comer  of  the  county,  produced  some  small  shipments  of  copper  ore 
which  were  taken  out  in  doing  prospect  work. 

The  Dividend  Mining  and  Milling  Company  operated  its  leaching 
plant  for  about  five  months  and  produced  some  cement  copper. 

Rosedale  section. — No  production  was  reported  from  the  Rosedale 
section,  but  development  work  was  carried  on  by  the  New  Golden 
Bell  Mining  Company,  the  Ninety-Nine  Mining  Company,  and  the 
White  Cap  Mining  Company. 

TAOS  COUNTY. 

Mining  activity  in  Taos  County,  with  the  exception  of  that  by  1 
producing  mine,  was  confined  to  development  work  in  the  vicinity  of 
Ked  River  and  Twining.  The  La  Grange  Gold  Mining  Company 
was  infltalling  a  dredge  at  Tres  Piedras. 
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UNION  OOTTNTT. 

The  Fort  Pit  Copper  Company,  operating  in  the  Black  Mesa  dis- 
trict, in  the  extreme  northeast  corner  of  the  Territory,  reports  that  it 
plans  to  erect  a  matting  furnace  during  1908. 

OREGON, 

By  Chables  G.  Tale. 
PRODUCTION. 

From  Oregon,  during  the  calendar  year  1907,  producing  mines  to 
the  number  of  206  reported,  of  which  65  were  quartz  and  141  placers. 
The  combined  yield  of  these  mines  was  $1,297,316.  Of  this  total  the 
gold  output  was  54,628  ounces,  valued  at  $1,129,261,  and  the  silver 
86,718  ounces,  valued  at  $57,234,  the  total  value  of  the  two  metals 
being  $1,186,495.  This  is  $233,567  less  than  the  value  of  the  1906 
product  of  these  two  metals,  the  falling  off  being  altogether  in  the 
gold,  viz,  $237,639.  The  silver  yield  itself  increased  $4,072.  In  total 
quantity  of  ore  mined,  the  siliceous  ore  showed  a  decrease  of  32,694 
tons  and  the  copper  ore  an  increase  of  5,118  tons,  a  total  decrease  of 
27,576  tons.  This  decrease  in  tonnage  naturally  brought  about  a 
decrease  in  output  of  the  quartz  mines  for  the  year,  which  amounted 
to  $207,485  in  gold  alone.  The  placer  mines  also  decreased  their  gold 
yield  by  $30,154.  Copper  ore  increased  from  1,942  tons  in  1906  to 
7,060  tons  in  1907,  an  increase  of  5,118  tons.  This  increase  is  more 
apparent  than  real,  however,  for  the  reason  that  by  an  oversight  cer- 
tain tons  of  matte  were  mistaken  for  tons  of  ore  in  one  instance  in 
the  figures  of  1906.    The  real  increase  was  3,275  tons. 

Tlie  average  value  of  siliceous  ore  in  gold  and  silver  per  ton  in 
1907  was  $8.08,  and  of  copper  ores  in  gold  and  silver,  $2.23.  During 
1907  there  were  treated  at  gold  and  silver  mills  93,489.  tons  of  ore, 
'containing  $085,649  in  gold  and  $43,957  in  silver.  In  milling  the 
ores  $448,022  in  gold  and  $11,283  in  silver  were  recovered  by  ordinary 
plate  amalgamation,  the  average  being  $4.78  gold  and  12  cents  silver 
2)er  ton.  The  concentrates  saved  from  this  ore  were  in  quantity  4,400 
tons,  valued  at  $242,627  in  gold  and  $32,674  in  silver,  or  an  average  of 
$55.14  in  gold  and  $7.43  in  silver.  The  average  extraction  in  golJand 
silver  mills,  including  the  values  saved,  both  by  amalgamation  and 
in  tlie  concentrates,  was  $7.33  per  ton  gold  and  47  cents  silver,  a  total 
of  $7.80  in  gold  and  silver.  Crude  ore  shipped  to  smelters  amounted 
to  8,233  tons,  valued  at  $112,200  in  gold  and  $11,435  in  silver,  an 
average  of  $13.()3  in  gold  and  $1.39  in  silver  per  tx)n.  The  smelter  ore 
includes  also  the  value  of  gold  and  silver  in  the  copper  ores.  There 
were  8,976  tons  of  tailings  treated,  bullion  contents  of  which  are 
included  under  mill  bullion. 
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The  statement  of  production  of  1906  and  1907  showing  increase  and 
decrease  and  valuea  at  each  year's  average  commercial  prices  is  as 
follows : 

Production  of  gold,  silver,  and  associated  metals  in  Oregon  in  1906  and  1907. 


Year. 

Gold. 

Silver. 

Copper. 

Total 

Qnantlty. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1906 

Fineoz, 

66,128.79 

54,628 

$1,866,900 
1,129,261 

Fine  oz. 
79,346 
86,718 

$53,162 
57,234 

Pounds. 
415,803 
554,104 

$80,250 
110,821 

$1,500,312 
1,297,316 

1907 

Increase  (+)  or  de- 
crease (—) 

-11,496.79 

-287,639 

+7,872 

+4,072 

+138,801 

+30,571 

-202,996 

The  production  of  ore  in  Oregon  in  1907  was  110,698  short  tons, 
having  an  average  value  in  gold  and  silver  of  $11.72  per  ton,  against 
138,274  short  tons  in  1906,  having  an  average  value  of  $10.85  per 
ton,  a  decrease  in  1907  of  27,576  tons  in  quantity  and  an  increase  of 
87  cents  in  average  value  per  ton. 

GOLD. 

The  total  gold  output  of  Oregon  in  1907  was  54,628  fine  ounces, 
valued  at  $1,129,261,  as  agamst  66,123.79  ounces,  valued  at  $1,366,900 
in  1906,  a  decrease  of  11,495.79  fine  ounces  in  quantity  and  $237,639 
in  value.  The  largest  yield  of  gold  continues  to  conie  from  Baker 
County,  although  that  showed  some  falling  off  from  the  year  190(>. 
The  next  county  in  rank  of  gold  production  was  Jackson,  followed 
by  Josephine,  (xrant.  Lane,  Malheur,  and  Curry,  in  order  named,  all 
the  other  counties  having  each  turned  out  less  than  $10,000  during 
the  year.  The  largest  production  from  quartz  mines  was  from 
Baker  County  and  the  largest  from  placers  was  from  Josephine 
County.  The  most  productive  gold  quartz  mine  is  in  Baker  County 
and  the  most  productive  placer  (hydraulic)  is  in  Jackson  County. 
Sixty-three  quartz  mines  produced  gold  in  1907,  compared  with  tl 
in  1906.  productive  placer  mines  numbered  141  in  1907,  compared 
with  205  in  1906 — a  material  falling  off  in  number.  lii  1907  the 
placers  yielded  in  gold  $331,406,  as  compared  with  $361,560  in  1906. 
The  loss  was  mainly  in  hydraulic  mines,  which  in  1907  yielded  $66,441 
less  than  in  1906.  The  dredges  and  the  drift  and  Hur:face  placers  in- 
creased their  gold  output  in  1907  over  1906  by  $36,287,  this  increase 
coming  mainly  from  dredging  operations.  Tliere  are  96  productive 
hydraulic  mines,  5  drift  mines,  2  dredges,  and  38  sluicing  or  placer 
properties. 
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The  gold  production  from  diflferent  kinds  of  mines,  by  counties, 
for  1907,  is  given  in  the  following  table : 

Source  of  gold  product  in  Oregon,  hy  kinds  of  ore,  in  1907,  hy  counties,  im  fine 

ounces. 


Connty. 


Baker 

Coos  and  Curry. 

Crook 

Douglas 

Grant  

Harney 

Jackson 

Josephine 

Lane 

Malheur 

Union 

Wallowa 

Wheeler 


Total 

Increase  (+)  or  decrease  (-) 


Placenu 


!,987.85 
344.58 


215.61 
741.93 
16.45 
180.91 
866.10 


615.52 


27.04 


16,031.77 
-1,458.69 


Deep  mines. 


Siliceous 
ores. 


27,589.45 

818.40 

10.26 


2,893.21 


3,501.91 

1,488.04 

1,845.89 

809.75 


5.08 


37,861.99 
-10,339.97 


Copper 
ores. 


266.06 


468.18 


734.24 
+802.88 


Total. 


27.539.45 

818.40 

10.26 


8.169.27 


8.601.91 

1,906.22 

1.846.89 

809.75 


5.08 


38,606.23 
-10.087.09 


Grand 
total. 


80,526.80 


10.26 

216.61 

S.  901. 20 

16.45 

8.682.88 

7.772.81 

1.845.89 

925.27 

86.28 

5.06 

27.04 


64.628.00 
-11.495.79 


The  following  table  shows  the  source  of  placer  gold  in  Oregon,  by 
counties,  in  1907 : 

Source  of  placer  gold  in  Oregon  in  1907,  hy  counties. 


County. 

Hydraulic 
mines. 

Surface 

placers, 

drift,  and 

dredging. 

Total 
vahie. 

Baker 

838,348 
3,566 
8,726 
12.899 

$23,406 

8,558 

731 

2,438 

840 

36,092 

24,384 

590 

760 

112 

861,754 

7,123 

4.457 

15.837 

840 

Coos  and  Curry 

Douglas  ...           

Grant 

Harney 

.^ackson 

71,007 
96,879 
12.134 

107,099 

121,263 

12,724 

750 

Josephine 

Malheur 

Union 

Wheeler 

447 

569 

Total 

239,005 
-  66,441 

92,401 
+  36,287 

381,406 

Increase  (4- )  or  decrease  ( — ) 

-30,154 

sil^t:r. 

The  silver  yield  of  Oregon  in  1907  aggregated  86,718  fine  ounces, 
valued  at  $57,284,  as  compared  with  79,346  ounces,  valued  at  $53,162, 
in  1906,  an  increase  of  7,372  ounces  in  quantity  and  of  $4,072  in 
value.  By  far  the  greater  part  of  the  silver  came  from  Baker 
County,  the  yield  of  that  county  for  the  year  having  been  $45,929 
out  of  the  total  of  $57,234.  The  quartz  mines  of  the  State  jrielded 
$54,833  in  silver,  the  copper  ores  $559,  and  the  placers  $1,842.  The 
source  of  silver,  by  counties  and  kinds  of  ore,  in  1907  is  shown  in  the 
following  table ; 
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Source  of  silver  product  in  Oregon,  hy  kinds  of  ore,  in  1907 ,  hy  counties y  in  fine 

ounces. 


Placers. 

Deep  mines. 

Grand 
total. 

County. 

Siliceous 
ores. 

Copper 
ores. 

Total. 

Bnkfir 

660 
68 

69,029 
874 
26 

69,029 
374 
26 

69,689 

Coos  and  Curry 

432 

Crook 

26 

Douglas 

62 

164 

8 

944 

mi 

62 

Qrant 

10,330 

273 

10,603 

10,767 
3 

Harney 

Jackson 

2,824 
282 

727 
38 

2,824 
806 
727 
38 

8,268 
1,700 

Josephine 

574 

lAne 

727 

MiLlhAnr 

94 
6 

.  . 

132 

Union 

6 

Wallowa 

1       '     " 

Wheeler 

6 

6 

Total 

2,791 
-668 

83,080 
+7.642 

847 
+393 

83,927 
+7,936 

86,718 

Increase  ( +)  or  decrease  (— ) 

+7, 372 

COPPER. 

The  copper  output  of  Oregon  is  small,  amounting  altogether  to 
554,104  pounds  in  1907,  valued  at  $110,821,  as  compared  with  415,803 
pounds  m  1906,  valued  at  $80,250.  The  increase  tor  1907  over  1906 
was  138,301  poimds  in  quantity  and  $30,571  in  value.  All  the  copper 
comes  from  Grant  and  Josephine  counties,  the  larger  part  being  from 
the  last-named  county.  There  are  very  few  copper-producing  mines 
in  Oregon,  but  some  new  ones  are  being  opened  and  developed  in  1908. 

PROGRESS  OF  MINING  INDUSTRY  IN  OREGON  IN  1907. 

Altogether,  as  compared  with  the  year  1906,  the  State  of  Oregon 
showed  in  1907  a  decrease  of  $202,996  in  the  total  value  of  the  gold, 
silver,  and  copper  produced.  The  values  of  both  silver  and  copper 
increased  to  some  extent,  and  the  loss  in  values  is  entirely  due  to 
decreased  gold  output.  Although  this  was  mainly  due  to  the  reduced 
tonnage  or  siliceous  ore,  the  placer  mines  were  also  responsible  to 
some  extent,  the  water  season  having  been  a  poor  one.  Quite  a  num- 
ber of  gold  mines  formerly  producers  were  idle  during  1907.  Reports 
were  received  from  206  producing  mines  of  all  kinds,  while  555  prop- 
erties were  reported  nonproducmg.  In  1906  there  were  279  pro- 
ducing mines  from  which  reports  were  received.  The  quantity  of 
gold  derived  from  siliceous  ore  was  $213,746  less  in  1907  than  in  1906, 
and  that  derived  from  placers  was  $30,154  less.  The  larger  number 
of  the  placers  in  the  State  are  hydraulic  mines,  there  being  96  pro- 
ducing ones  out  of  a  total  of  141,  and  it  was  the  reduced  yield  from 
this  class  of  mines,  owing  to  scarcity  of  water,  that  caused  the  falling 
off  of  placer  yield  for  the  year. 

Fourteen  of  the  counties  of  Oregon  made  some  metal  production  in 
1907,  and  over  half  of  the  entire  yield  was  derived  from  Baker 
County.  Next  in  productive  importance  was  Jackson  County,  fol- 
lowed in  order  by  Josephine,  Grant,  Lane,  Malheur,  and  Curry. 
Baker  County  increased  its  tonnage  of  ore  by  10,992  tons  in  1907,  as 
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compared  with  1906,  yet  the  total  yield  of  the  county  was  $54,699 
less,  showing  a  material  reduction  m  the  average  value  of  the  ore 
mined.  Grant,  Jackson,  and  Malheur  counties  also  increased  their 
tonnage,  but  Josephine  County  mined  49,206  tons  less  in  1907  than  in 

1906,  and  Coos,  Curry,  and  Douglas  counties  also  showed  reduced 
quantities.  Altogether  there  were  27,576  tons  less  ore  than  in  1906, 
which  is  the  apparent  reason  for  the  reduction  shown  in  the  total 
output.  The  loss  is  altogether  from  siliceous  ores,  the  copper  ore 
showing  a  material  gain,  as  is  evidenced  by  the  table  in  this  chapter 
showing  the  subdivision  of  tonnage  of  ore  treated  in  1907. 

As  to  placer  gold  output.  Baker  Coimty  nearly  doubled  its  figures 
in  1907  over  1906,  but  nearly  all  the  other  counties  of  the  State 
showed  a  falling  on  of  gold  yield  from  this  source,  the  decrease  being 
most  apparent  m  Douglas,  Grant,  Jackson,  and  Josephine.  Malheur 
and  Harney  counties  increased  their  placer  yield  slightly.  Grant 
County  did  not  produce  half  as  much  from  its  placers  in  1907  as  it  did 
in  1906.  There  are  two  dredges  operating  productively  in  Oregon — 
one  in  Grant  and  one  in  Jackson  County.  In  Baker  County  a  new 
company  is  drilling  on  ground  on  Clarke  Creek  in  the  Burnt  River 
field,  and  expects  to  operate  a  dredge  before  the  close  of  1908;  and 
another  company  will  install  one  in  ?ine  Creek,  a  tributary  of  Burnt 
River. 

In  Baker  County,  the  United  Elkhom  mine,  a  large  producer,  was 
not  operated  during  the  entire  year  1907,  and  the  plant  of  the  Colum- 
bia Mining  Company  was  not  worked  to  its  full  capacity.  This  mine 
has  been  equipped  with  electric  power.  The  Eureka  and  Excelsior 
mines  were  idle  during  the  year.  At  the  Iron  Dyke  mine,  where 
much  development  has  been  done  of  late,  a  50-ton  smelter  was  built 
for  copper  ores.  At  Sanger  an  electric  power  plant  is  being  built  to 
furnish  power  for  several  mining  properties,  and  a  new  mill  and  con- 
centrator are  being  built  at  Sparta.  In  Curry  County  some  new 
copper  mines  are  being  opened  adjacent  to  Chetko  Harbor,  but  no 
production  has  yet  been  made.  There  were  no  quartz  mines  operated 
m  Douglas  County  in  1907  as  there  were  in  1906.  In  Grant  County 
the  Red  Boy  mine  milled  no  ore  during  1907,  though  work  in  the  mine 
was  continued.  There  is  now  a  100-ton  concentrating  mill  in  the 
Quartzburg  district,  Grant  County.  It  is  to  be  noted  that  several  con- 
centrating plants  and  cyanide  plants  were  installed  in  Oregon  during 

1907,  these  being  mentioned  in  the  text  of  the  counties  where  they  are 
situated.  Galice  district  in  Josephine  County  was  at  one  time  quite 
productive  and  now  bids  fair  to  become  so  again,  there  being  con- 
siderable activity  in  that  locality.  The  Mount  Pitt  mine,  in  Jump- 
Off-Joe  district,  in  the  same  county,  has  installed  a  large  cyanide 
plant,  which  is  now  in  service.  The  Greenback  Mining  Company,  in 
the  same  county,  built  a  large  and  complete  reduction  plant  during 
the  year,  and  this  is  operated  by  electric  power.  At  the  Queen  of 
Bronze  mine  a  pyritic  matte  plant  has  been  completed. 

Oregon  contains  two  distinct  mining  regions  differing  in  character 
of  deposits  and  ores.  Southwestern  Oregon  practically  constitutes 
the  extension  of  the  gold  belt  of  California,  and  the  counties  are,  in 
order  of  present  importance,  Jackson,  Josephine,  Lane,  Coos  and 
Curry,  and  Douglas.    Their  combined  gold  production  in  1907  was 
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$396,478,  which  is  a  very  decided  reduction  of  about  $200,000  from 
the  output  of  1906.  The  placer  gold  won  from  this  region  was 
$239,942,  a  decrease  of  somewhat  less  than  $40,000.  The  gold  from 
deep  mines  was  $156,536,  a  decrease  of  about  $166,000  from  1906. 
The  greatest  reduction  appeared  in  Josephine  County^  and  was  partly 
due  to  the  closing  of  the  Greenback  mine  for  practically  the  whole 
year.  The  silver  production  of  southwestern  Oregon  was  only  6,189 
fine  ounces. 

Northeastern  Oregon  embraces  chiefly  Baker,  Grant,  Malheur,  and 
Union  counties,  although  smaller  amounts  are  contributed  by  Crook, 
Harney,  Wallowa,  and  Wheeler  counties.  Their  combined  gold  pro- 
duction in  1907  was  $732,783,  a  loss  of  about  $37,000  as  compared 
with  1906.  The  value  of  the  placer  gold  of  northeastern  Oregon  was 
$91,464,  a  decided  increase  of  nearly  $20,000  as  compared  with  1906. 
The  lode  mines  yielded  $641,309  m  gold,  which  is  approximately 
$56,000  less  than  the  output  of  1906.  The  silver  production  of  north- 
eastern Oregon  was  80,529^  fine  ounces. 

Although  some  of  the  mines  in  Oregon  which  were  unproductive  in 
1907  were  in  course  of  development,  by  far  the  greater  number  of  the 
555  nonproducing  mines  reporting  were  virtually  idle,  being  held 
only  by  assessment  work.  Although  reports  were  received  from  761 
mines,  of  which  but  206  made  any  production  for  the  year.  This 
mi^ht  be  taken  to  indicate  that  more  capital  for  mining  purposes  is 
badly  needed  in  the  State,  so  that  these  mines  might  be  developed 
and  oe  brought  into  the  ranks  of  the  producers. 

ProdMCtian  of  gold,  silver,  and  copper  in  Oregon  in  1907,  hy  counties. 


Ootmty. 

Gold. 

Silver. 

Total 

QTiantity.  i 

Value. 

Quantitr. 

Valae. 

Quantity. 

Valtic. 

value. 

^Bmk^T , 

30.fia6.e0 

682.  «* 

10.26 

21fi.61 

3,901.20 

16.4J1 

8.682.  «3 

7,772,31 

l,g4S.HI 

92fi.?7 

36.28 

5.08 

27.0i 

•631, 04^ 
13,706 

tn 

J.  457 

80,645 

WO 

179 J  W 

160. 6AS 

S8,16B 

19J27 

7S0 

10& 

569 

69,6*»9 

432 

26 

62 

10,767 

3 

3,260 

1,700 

72? 

132 

6 

t4&.9:» 

28B 

17 

41 

7,106 

% 

2,157 

1,122 

480 

g7 

4 

JlWitld>. 

ie7«,g74 

ia.ft90 

229 

Ckxv  *iid  CnjTT.,... 

Crook ^..i.. .-...*-..., 

l^TlgllMl    CL  .  .  <r  .  .  .  .  r  r  r  <.  T  T  r  n 

4,4W 

9»,e80 
S42 

Gnuxt,. -. * 

54,440 

SIO.RSH 

¥^ft^TI^]f        ^«    . 

Jft4^};^n  ,^ 



181,647 

JoM!T)hilM  ..............> 

499,664 

99,938 

261  723 

L&ne  ,***,^ .►»_,-. 

SS  688 

MAlheur. .* 

"•^ 

UnIoD...— ....-4 — . 

WftUcnra        .-.-  . 

105 

Wheeler.* ,,. 

6 

4 

lies 

Toifti 

54,^8.00 

1,129,261 

86,71* 

67,234 

hS\,mi 

no.  821 

1,297,316 
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The  following  table  shows,  by  counties,  the  tonnage  of  ore,  con- 
centrates, and  old  tailings  in  1907 : 

Tonnage  of  ore,  concentrates,  and  old  tailings  in  Oregon  in  1907,  by  counties, 

in  short  tons. 


Total  tons 
of  ore  sold 
or  treated. 

Increase  (+) 
or  decrease 
(— )compaz^ 
ed  with  1906. 

Concentrates  pro- 
duced. 

Old  tailings 
treated. 

County. 

Quantity. 

Value  in 

gold  and 

sUyer. 

Qnantity. 

Baker 

69,881 
4 

10 
86 

+10,992 

}       -     186 

-      270 
-2,842 
+  6,712 
+  6,279 

}        -49,206 
+  1,892 
+         8 

8,299 

1246,702 

8,976 

Cooe 

Crook 

Curry....           .          

Douglas 

Grant 

9,068 
14,928 
6,996 
8.647 
2,142 
8 

890 

662 

f              15 

i            184 

7,148 

17.276 

786 

8,890 

Jackson ..,.-,. 

Josephine 

Lane 

Malheur 

Wallowa. ....,,,,^,-,,,-,- 

Total 

110,698 
•8.71 

-27,676 
+  10.49 

4,600 

276,801 

8,976 

Ayerage  value  per  ton  of  ore 

The  total  tonnage  by  kinds  of  ore  sold  or  treated  in  each  county  of 
Oregon  in  1907  is  shown  in  the  following  table : 

Subdivision  of  tonnage  of  ore  sold  or  treated  in  Oregon  in  1907,  by  cauntieM, 

in  short  tons. 


Baker  

Coos 

Crook 

Curry 

Douglas  . . . 

Grant 

Harney 

Jackson  ... 
Josephine  . 

Lane 

Malheur . . . 

Union 

Wallowa... 
Wheeler . . . 


County. 


Siliceous 
ore. 


4,558 


14,923 
3,435 
8,647 
2,142 


Copper  ore. 


4,500 


*A560 


Tout 


69,881 
4 

10 
86 


9,068 


14,928 
6,996 
8,647 
2.142 


Total 

Increase  ( H- )  or  decrease  ( — ) 

Average  value  per  ton  In  gold  and  silver . 


103,638 

-32,694 

88.06 


7,060 

+5, 118 

12.23 


110,698 

-27.676 

17.71 


In  1906  the  subdivision  of  the  tonnage  was  as  follows:  Siliceous 
ore,  136,332;  copper  ore,  1,942;  total,  138,274  tons. 


GOLD,   SILVEB,   COPPER,  ETC.,   IN   WESTERN   STATES.  421 

The  following  table  gives  the  number  of  mines,  classified  according 
to  their  chief  product,  m  the  counties  of  Oregon  in  1907 : 

Number  of  mines  claaaifled  by  chief  product  in  Oregon  in  1907,  by  counties. 


Non- 
pro- 
ducing 
mines. 

Gold  placer  mines. 

Deep  mines. 

Total 
mined 

Caantf. 

Hy- 
draulic. 

Drift. 

Dredg- 
ing. 

Sluic- 
ing. 

Total. 

Gold. 

Silver. 

Cop- 
per. 

Total. 

prod- 
uct. 

Baker 

168 
14 

5 
19 
28 
80 

7 

70 
90 

1 
49 

6 
12 

4 

8 

16 

1 

2 

7 
3 

25 

4 

21 

1 
1 
1 

21 

1 
1 
1 

46 

0008 

5 

Crock 

Cmry 

4 
6 
7 

2 
3 
3 

1 
6 
8 

6 
9 
12 
1 
28 
45 

DodgUui 

Grant 

1 

1 

9 

1 

10 

22 

Harney 

Jackeon 

21 
35 

2 

1 

8 
15 

8 
16 

86 

lAke 

1 

61 

I^n^ . 

2 
4 

2 
4 

ifaYb^r. 

5 

2 

1 

7 

1 

11 

Union 

Wallowftw 

1 

1 

Wheeler 

1 

2 

3 

3 

Total 

566 

96 

6 

2 

38 

141 

63 

2 

65 
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PRODUCTION    BY    INDIVIDUAL   COUNTIES. 
BAKER  COUNTY. 

Metallic  production  of  Baker  County,  Oreg.,  in  1906  and  1907. 


Year. 

Gold. 

Silver. 

Copper. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Fineoz. 

33,652.22 

30.526.80 

9695,653 
631,045 

Fineoz. 
53,708 
69,589 

•35,984 
45,929 

Pounds. 
185 

$36 

$731 ,  673 

1907 

oT6,974 

Increase(+)or  decrease  (-) . 

-3,125.42 

-64,608 

+15,881 

+9,946 

-185 

-36 

-54,699 

Baker  is  the  most  productive  county  in  Oregon,  but  in  1907  its 
output  fell  oflf  from  that  of  1906,  as  did  that  of  the  entire  State. 
The  yield  of  30,526.80  ounces  of  gold,  valued  at  $631,045  in  1907,  is 
$64,608  less  in  value  than  that  of  1906.  The  silver  product  was 
15,881  ounces,  or  $9,445  more  than  in  1906 ;  and  this,  with  no  copper 
product  for  the  year  as  compared  with  a  nominal  quantity  in  1906, 
makes  the  total  decrease  in  1907  in  Baker  County  $54,699.  There 
were  46  producing  mines  in  the  county  in  1907,  as  compared  with  51 
in  1906.  The  placers  numbered  25,  of  which  16  are  hydraulic,  7 
sluicing,  and  2  drift.  There  were  21  quartz  properties,  which  yielded 
69,881  tons  of  siliceous  ore  in  1907,  which  is  10,992  tons  more  than 
were  produced  in  1906.  The  gold  yield  of  these  ores  was  27,539.45 
fine  ounces,  valued  at  $569,291,  and  the  silver  yield  was  69,029  ounces, 
valued  at  $45,559.  The  average  value  per  ton  was  $8.15  in  gold 
and  65  cents  in  silver,  a  total  of  $8.80  in  both  gold  and  silver.  The 
placer  mines  of  the  county  yielded  $61,754  in  gold,  as  compared 
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with  $33,859  in  1906,  an  increase  of  $27,895.  There  were  8  more 
of  this  class  of  mines  worked  in  1907  than  in  1906. 

Baker  City  district, — Included  in  this  will  be  considered  the  mines 
in  Baker,  Elkhorn,  Virtue,  and  Pocahontas  districts,  the  number  of 
deep  mines  being  small.  The  principal  producers  are  the  United 
Elkhom  Mining  Company,  Virtue  Mine  Development  Company, 
Uncle  Dan  Minrng  Company,  and  the  Mattoon  Mining  Company, 
the  latter  at  Pocahontas,  The  United  Elkhom  mine,  the  largest 
producer,  shipped  all  its  ores  to  the  smelter  at  Sumpter;  but  it  was 
closed  down  m  September,  1907.  The  Virtue  mine  has  a  shaft  800 
feet  deep,  and  there  are  said  to  be  6  parallel  veins  in  the  property. 
The  20-stamp  mill,  and  other  machinery,  is  now  driven  by  electric 
power.  The  Mattoon  Company  has  a  40-ton  Elspass  mill,  without 
concentrators,  but  it  was  only  run  a  short  time  in  1907.  As  to 
placers,  a  few  sluicing  properties  were  worked,  and  one  drift  mine, 
the  Stices  Gulch  Placer  Mining  Company.  The  2  hydraulic  mines 
operated  were  the  Clarke  Creek  Mining  Company  and  the  Gold  Nest 
mines.  The  Western  Exploration  and  Dredging  Company  has  been 
testing  with  drills  the  ground  in  the  Burnt  River  fields  at  Clarke 
Creek  and  expects  to  have  some  production  by  the  end  of  the  season 
of  1908.  There  were  numbers  of  mines  in  this  district,  both  deep 
and  placer,  which  reported  "  no  production  "  in  1907.  All  the  mines 
combined  in  the  district  yielded  $63,936  in  1907. 

Cracker  Creek  district. — ^The  principal  deep  mines  at  Bourne  in 
this  district  are  the  Columbia  Mining  Company,  the  Eastern  Orejgon 
Mining  Company,  and  the  Orleans  Gold  Mining  Company.  The 
Columbia  Company  has  a  3-compartment  shaft  918  feet  deep,  with 
levels  every  100  feet,  and  3  tunnels  with  a  total  lentgh  of  2,048  feet. 
The  mine  is  very  completely  developed,  there  being  17,134  feet  in 
drifts.  The  reduction  plant  consists  of  a  20-stamp  mill,  with  plate- 
amalgamation  and  concentration,  cyanide  plant,  auxiliary  rolls, 
crushers,  and  trommels.  The  plant  was  only  operated  on  partial 
capacity  in  1907,  owing  to  extreme  scarcity  and  high  price  of  labor 
and  to  the  change  from  steam  to  electric  power.  The  property  is  now 
completely  equipped  with  electric  power  at  mill,  cyanide  plant,  shaft- 
house,  pumps,  and  hoist.  The  Eastern  Oregon  Mming  Company,  the 
largest  producer  in  the  district,  has  its  mine  (The  North  Pole)  devel- 
oped by  5  tunnels.  It  has  a  30-stamp  mill  with  plate  amalgamation 
and  concentration.  The  sands  are  cyanided  by  percolation  and  the 
slimes  by  agitation.  The  Orleans  Gold  Mining  Company,  operating 
the  Green  Chariot  mine,  went  out  of  business  during  the  year  and  the 
mine  is  now  worked  by  others.  The  total  yield  of  the  mines  at  Bourne 
in  1907  was  $336,991.  Tlie  Eureka  and  Excelsior  mine,  formerly  a 
hirge  producer,  has  been  idle  for  two  years. 

(\>v)nicopia  district, — In  this  district  there  are  3  producing  quartz 
mines  and  1  j)hicer.  The  Cornucopia  Mines  of  Oregon  is  the  most 
important  property  and  is  equipped  with  a  20-stamp  plate-amalgama- 
tion mill  and  Frue  vanners.  The  Stampede  Mining  Company  has  a 
10-stamp  mill  and  a  cyanide  plant  of  a  daily  capacity  of  50  tons. 
The  mine  is  now  being  developed  with  a  crosscut  tunnel  900  feet  in 
length,  but  tlie  ore  thus  far  mined  was  obtained  from  a  400- foot  cross- 
cut tunnel,  tapping  the  vein  at  the  150-foot  level.  The  ore  in  1907 
was  obtained  from  the  Mayflower  claim  of  the  company.    The  Queen 
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of  the  West  Mines  Company  has  a  20-stamp  mill.  The  onjy  placer 
producing  in  the  district  is  the  Boulder  Creek  drift  mine.  The  total 
output  of  the  district  in  1907  was  $128,031,  making  it  the  second  in 
importance  in  the  county. 

Other  districts. — ^At  Cable  Cove  there  is  only  1  quartz  producer, 
the  Imperial  Mining  and  Development  Company,  which  has  a  50-ton 
concentration  plant.  There  are  5,000  feet  oi  tunnels  on  the  property. 
There  are  numbers  of  idle  mines  in  the  district.  At  Connor  Creek 
the  only  productive  property  is  the  Connor  Creek  Mining  and  Mill- 
ing Company,  which  has  a  20-stamp  mill  with  concentrators.  In 
1907  the  mine  was  being  retimbered  and  the  ore  bodies  opened  up. 
The  tunnel,  4,300  feet  long,  gives  a  vertical  depth  of  1,350  feet  on 
the  vein.  At  Durkee  the  mines  are  all  small  hydraulic  properties. 
At  Greiser,  Bonanza  district,  there  are  a  few  operating  quartz  and 
placer  mines.  No  ore  was  milled  from  the  Bonanza  mine.  In  Green- 
nom  district  the  mines  are  small  producers.  At  Hereford  the  Burnt 
River  Consolidated  Gold  Mining  and  Dredging  Company  is  working 
a  hydraulic  mine,  but  expects  to  install  a  dredge  in  1908.  The  mine 
is  on  Pine  Creek,  a  tributary  of  Burnt  Eiver.  At  Homestead  there  is 
1  small  quartz  producer.  Nothing  in  the  way  of  ore  output  will 
occur  in  this  district  until  a  railroad,  under  construction  by  the 
Oregon  Short  Line  Company,  is  completed  in  the  fall  of  1908.  Little 
output  except  for  testing  purposes  has  been  made  from  the  camp. 
The  principal  ores  are  copper,  and  of  such  a  grade  that  they  will  not 
admit  of  the  long  wagon  haul  now  necessary  to  get  them  to  market. 
The  Iron  Dyke  has  the  greatest  development  of  all  the  properties  in 
the  camp,  several  hundred  thousand  dollars  having  been  expended 
upon  it.  There  are  4,000  feet  of  tunnels,  drifts,  and  upraises,  and  a 
50-ton  smelter  has  been  built.  Newbridge  and  Eichland  districts 
both  have  small  outputs  only.  Eye  Valley  district  has  2  producing 
hydraulic  mines.  At  Sanger  the  Sanger  Gold  Mines  Company  are 
developing  a  new  portion  of  their  property,  the  Summit  vein  having 
been  found  west  of  the  fault.  The  Eagle  Kiver  Electric  Power  Com- 
pany is  erecting  a  power  plant  on  Eagle  Creek  to  furnish  power  to 
the  Sanger  mine,  as  well  as  to  the  Virtue  mines,  8  miles  east  of 
Baker  City.  At  Sparta  the  Eagle  Creek  Ditch  and  Milling  Company 
is  working  bench  gravel  with  a  hydraulic  elevator.  The  Oregon  Big 
Four  Mining  Company  is  building  a  new  mill  and  concentrating 
plant  and  the  property  is  being  developed.  No  ore  has  yet  been 
treated.  The  Nortn  American  Copper  Company  is  developing  its 
property  by  shaft  and  crosscut.  The  Oregon  Mining  and  Irrigating 
Company  produced  nothing  in  1907,  but  much  time  was  spent  in 
building  ditches,  flumes,  etc.,  preparatory  to  active  work  in  1908. 

At  Sumpter  only  a  small  production  was  made  from  placer  mines. 
The  Highland  Gold  Mines  Company  was  in  litigation  in  1907  and 
produced  nothing,  though  it  has  3,500  feet  of  tunnels  and  an  Elspass 
mill  with  concentrators.  The  Golconda  Consolidated  Mining  Com- 
pany, which  has  a  20-stamp  mill,  was  closed  down  in  1907  for  lack 
of  capital  to  operate.  At  both  Vincent  Creek  and  Weatherby  there 
was  only  a  very  small  production.  Mormon  Basin  district  mines  are 
mostly  m  Malheur  County,  but  there  is  1  important  property  which 
lies  just  over  the  border  in  Baker  County.  This  is  the  Commercial 
Mining  Company  (Rainbow  mine),  which  has  a  mill  of  19  stamps, 
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consisting  of  1  battery  of  5  stamps  and  14  individual  stamps.    The 
mine  is  a  large  producer. 

coos  AND   CURRr   COUNTIES. 

The  mines  in  these  two  counties  are  both  quartz  and  placer.    The 

{)rincipal  district  in  Coos  County  is  Johnson  Creek,  just  over  the 
ine  from  Curry  County.  The  Salmon  Mountain  Coarse  Gold  Min- 
ing Company  has  prospects  of  becoming  a  good  copper  mine,  but  the 
production  in  1907  was  gold.  There  are  several  small  placer  mines 
producing  in  this  district.  In  Curry  County,  in  Harbor  district,  there 
IS  1  Quartz  mine  producing,  the  Higgins.  It  has  a  small  3-stamp  mill 
which  crushes  25  tons  of  the  soft  ore  in  twenty- four  hours.  Most 
of  the  ore  treated  is  packed  on  horses  nearly  a  mile  over  the  moun- 
tain so  that  only  the  high-ffrade  ore  is  milled  at  present  Beach 
sand  mines  are  operated  in  this  county  at  Denmark,  Illahe,  Marial, 
and  Ophir.  Some  of  these  mines  are  on  old  beaches,  5  miles  from 
the  present  ocean  beaches.  At  the  majority  of  these  placers  the  sand 
is  simply  shoveled  into  sluices.  Considerable  platinum  is  found  but 
veiT  little  is  saved.  One  company  is  equipping  to  work  on  a  large 
scale  for  platinum.  The  Chetko  Copper  Company  is  developing 
mineral  aojacent  to  Chetko  Harbor,  where  it  owns  about  720  acres 
of  land.  The  copper  veins  are  to  be  mined  by  tunneling  and  the 
ore  can  be  conveyed  to  a  seaport  near  by. 

In  Crook  County  very  little  mining  is  done,  and  returns  were  re- 
ceived from  only  1  producer. 

DOUGLAS   COUNTY. 

Only  placers  were  in  operation  in  this  county  in  1907,  though  in 
1906  3  quartz  mines  produced  2,342  tons  of  siliceous  ore,  and  the 
larger  proportion  of  the  gold  output  came  from  them.  These  quartz 
mines  were  not  operated  in  1907.  For  this  reason  mainly  the  output 
of  gold  and  silver  in  the  county  was  $40,669  less  in  1907  than  in 
1906.  None  of  the  placer  mines  are  large,  and  all  are  in  the  districts 
of  Myrtle  Creek,  Cow  Creek,  including  its  tributary,  Starveout  Creek, 
Olalla,  Perdue,  and  Eiddle.  Some  of  these  placers  are  described  by 
J.  S.  Diller  in  "  Contributions  to  Economic  Geology,  1907." « 

GRANT   AND    HARNEY    COUNTIES. 

The  value  of  the  output  of  Grant  County  in  1907  was  $80,645  in 
gold,  $7,106  in  silver,  and  $10,888  in  copper  (54,440  pounds),  a  total 
of  $98,639,  and  an  increase  in  1907  of  $32,778.  The  increase  was 
mainly  in  gold,  though  some  is  shown  in  copper  values  also.  In 
Austin  district  there  was  only  a  nominal  output.  At  Canvon  City 
the  mines  are  all  operated  by  hydraulic  process,  the  principal  pro- 
ducers being  the  Caledonian  Mining  Company,  the  Quartz  Gulch 
Mining  Company,  and  the  Fitch.  In  Granite  district  the  Buflfalo- 
Monitor  Mining  Company  has  no  mill  and  ships  its  ores  to  smelters 
at  Sumpter  and  Tacoma.  The  Independence  Mining  Company  at 
the  same  place  now  has  a  cyanide  plant.    The  Ben  Harrison  mine, 

•  Bull.  U.  S.  (iool.  Survey.  No.  340,  1908. 
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which  has  now  been  taken  over  by  the  Oregon-Idaho  Investment 
Company,  shipped  some  ore  in  December,  1907,  but  it  was  not  treated 
at  the  smelter  until  1908.  The  Red  Boy  Consolidated  Mining  and 
Milling  Company  was  in  active  development  in  1907  with  40  men 
at  work^  but  the  20-stamp  mill  was  not  operated. 

In  this  district  the  Western  Mining  and  Development  Company 
operated  a  dredge  for  one  month  in  the  season  of  1907.  Most  of  the 
placer  mines  in  the  district  are  operated  by  hydraulic  process,  but 
the  water  season  was  very  short  and  the  yield  for  the  season  was 
much  less  than  usual.  This  water  shortage  caused  a  decrease  in  the 
placer  vield  in  this  county  of  $12,893  in  1907.  In  Beech  Creek  district 
the  onhr  producer  was  the  Black  Butte  Mining  Company.  In  the 
Quartzbur^  district  the  Equity  Copper  and  Gold  Mining  Company 
has  a  small  mill  and  concentrator.  The  tunnels  on  the  property 
aggregate  4,000  feet  in  len^h.  The  mine  was  only  worked  by  lessees 
in  1907,  the  company  having  been  crippled  by  litigation.  The  ore 
carried  some  copper,  and  was  sold  to  the  Oregon  Smelting  and  Refin- 
ing Company.  The  Present  Need  mine  was  also  worked  by  lessees. 
The  Standard  Consolidated  Mines  Company  has  a  100-ton  concen- 
tratmg mill  (rolls),  and  the  ores  yield  gold,  silver,  and  copper.  The 
concentrates  were  treated  at  the  smelter  at  Sumpter.  About  6  tons 
of  cobalt  concentrates  were  recovered  in  treating  niis  ore.  At  Susan- 
ville  a  good  deal  of  ore  from  old  dumps  was  worked  in  the  10-stamp 
custom  mill. 

In  Harney  County  there  was  only  1  small  placer  mine  operated 
during  1907. 

JACKSON   COUNTY. 

There  was  very  little  diflference  between  the  yield  of  this  county  in 
1906  and  in  1907,  the  increase  having  been  only  $963  for  the  year 
1907.  The  value  of  the  entire  yield  in  1907  was  $179,490  in  gold,  and 
$2,157  in  silver,  or  $181,647  in  all.  In  Applegate  district  is  the  Stir- 
ling Mining  Company,  which  is  the  largest  hydraulic  mine  in  Oregon 
in  point  of  annual  yield.  The  other  mines  in  the  district  are  hydrau- 
lic or  sluice.  The  Star  is  a  small  quartz  mine,  and  the  values  have 
lately  been  tested  with  a  5-stamp  mill  having  concentrators.  At 
Ashland  no  producers  reported,  but  the  Ashland  Mining  and  Milling 
Company  has  been  organized  by  Los  Angeles  men  to  work  the  old 
Ashland  mine,  3  miles  west  of  that  city.  The  Ashland  Peak  Mining 
Company,  has  installed  power  drillls  and  is  developing  the  property. 
The  Star  Gold  Mining  Company,  owning  21  lode  claims  on  Wagner 
Creek,  has  renewed  development  work  on  its  properties.  Near  Gold 
Hill  and  Rock  Point  are  the  districts  of  Foots  Creek,  Galls  Creek, 
and  Sardine  Creek.  On  Foots  Creek  the  mines  are  all  worked  by 
the  hydraulic  process,  with  the  exception  of  one  which  was  worked 
bv  a  dredge,  operated  by  the  Champlin  Dredging  Company,  for 
about  half  the  year  1907.  On  Galls  Cfreek  there  are  2  quartz  mines, 
ihe  Braden  and  the  Bill  Nye  Mining  Company.  The  latter  has  a 
5-stamp  milL  The  Braden  has  a  10-stamp  mill  with  concentrators. 
There  are  a  number  of  hydraulic  mines,  the  principal  of  which  are 
the  Blockert,  the  Galls  Creek  Mining  and  Development  Company, 
and  the  Sperry  mine.  At  Sardine  Creek  is  the  Corporal  G.  quartz 
mine,  the  Lucky  Bart  quartz  mine,  and  the  Ketchum  &  White 
hydraulic  mine.    The  Corporal  G.  has  its  ore  treated  at  a  local 
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custom  mill,  and  the  Lucky  Bart  has  a  5-stamp  mill  with  concentra- 
tors. These  two  quartz  mmes  are  described  in  detail  in  Bulletin  No. 
340  of  the  United  States  Geological  Survey. 

In  Jacksonville  district  are  the  properties  of  the  Opp  Mining 
Company,  consisting  of  373  acres  of  mineral  land.  There  are  7  tun- 
nels cutting  3  main  veins,  the  longest  one  of  which  is  876  feet. 
There  is  a  20-stamp  mill  with  concentrators,  and  in  1908  a  cyanide 
plant  was  installed.  This  mine  is  the  largest  producer  in  the  county. 
The  Harms  Mining  Company  owns  the  Forest  Creek  mine,  5  miles 
from  Jacksonville,  and  tne  Blossom,  8  miles  from  Gold  Hill.  A 
mill  will  be  built  by  the  company  during  1908.  On  Evans  Creek 
the  mines  are  all  placers,  most  of  them  being  worked  by  the  hydraulic 
process.  They  lie  along  the  creek  between  Woodville  and  Weimer. 
rhoenix  is  the  post-oflBce  of  placers  on  Andersons  Creek,  where  a  few 
mines  are  being  worked. 

JOSEPHINE   AND   LANE   COUNTIES. 

The  value  of  the  output  in  Josephine  County  in  1907  was  $261,723, 
which  makes  it  second  in  productiveness  of  Baker  County.  Of 
the  total  production  there  were  7,772.32  ounces  of  gold,  valued  at 
$160,608;  1,700  ounces  of  silver,  valued  at  $1,122;  and  copper  to  the 
value  of  $99,933.  No  comparison  can  be  made  of  the  relative  outputs 
of  1906  and  1907  in  this  county,  because  in  the  report  for  1906  its 
figures  were  combined  with  those  of  Lane  County.  Althouse  and 
Sucker  Creek  districts  made  their  entire  yield  from  small  placers. 
Applegate  Creek  and  its  tributaries  have  all  placers  except  one,  that 
bemg  the  Mountain  Lion  Mining  Company,  at  Davidson  post-ofSce, 
whicli  has  a  5-stamp  mill  with  concentrator.  In  Galice  district 
ihere  is  a  good  deal  of  development  going  on  and  considerable  capital 
is  coming  in.  The  Almeda  Consolidated  mines  built  a  smelter  in  1908. 
The  hirgest  liydraulic  mine  in  the  district  is  the  Old  Channel  Mining 
Company;  and  amon^  other  producers  are  the  Oriole  (quartz),  and 
the  Golden  Bar  ana  the  Rocky  Gulch  (hydraulic)  mines.  The 
Granite  Hill  district  has  only  1  productive  mine,  the  American  Gold- 
fields  Company,  which  has  a  20-stainp  mill  with  plate-amalgamation 
and  concentration.  The  vertical  shaft  on  this  mine  is  400  feet  deep. 
Junip-Off-Joe  district  has  several  placer  mines  and  2  deep  producing 
mines,  the  Baby,  belonging  to  tlie  Capital  City  Mining  Company,  and 
the  Mount  Pitt  Hydraulic  and  Quartz  Mining  Company.  Both  these 
mines  are  described  in  detail  in  Bulletin  No.  340  of  the  United  States 
Geological  Survey.  The  Baby  has  a  5-stamp  mill  with  concentrators, 
and  has  over  1,500  feet  of  tunneling.  The  Mount  Pitt  also  has  a 
5-stani2)  mill,  with  concentrators,  and  a  50-ton  cyanide  plant  was 
installed  at  the  end  of  the  year  1007. 

The  mines  of  Kerbv  district  are  all  placers,  the  principal  ones  being 
the  Wilson  and  Anderson  (liydraulic),  the  Martin  Bros.,  and  the 
Flintlock.  Grave  Creek  has  both  placer  and  quartz  mines.  The 
Greenback  Mining  Company  has  40  stamps,  with  crushers,  12  concen- 
trators, and  cyanide  plant.  The  plant  is  equipped  with  an  electric- 
power  system,  the  power  being  brought  from  Tolo,  a  distance  of  30 
miles.  Work  on  the  mine  was  stopped  in  August,  1906,  and  there 
was  only  a  slight  production  made  at  the  end  of  1907  from  a  clean  up 


GOLD,   SILVER,   COPPER,   ETC.,   IN   WESTERN   STATES.  427 

at  the  mill.  Below  the  Greenback  on  the  same  creek  is  the  Ham- 
mersley  mine,  which  has  a  5-stamp  mill,  with  concentrators  and 
cyanide  plant.  The  Mormon  and  St.  Peters  mines  made  some  yield 
from  pockets  in  1907.  The  veins  in  this  district  are  narrow.  The 
Coluinbia  Mines  Company  operate  on  Grave  Creek  one  of  the  large 
hydraulic  properties  of  the  State.  Other  hydraulic  mines  are  the 
Brown  and  the  Eed  Hill.  In  the  vicinity  of  Leland,  on  Grave  Creek, 
there  are  4  hydraulic  mines  being  worked,  these  being  the  Brimstone 
Creek,  the  Crackerjack,  the  Steam  Beer^  and  the  Widow.  Some  of 
the  mines  here  mentioned  are  described  m  detail  in  Bulletin  No.  340 
of  the  United  States  Geological  Survey.  In  Silver  Creek  district 
there  is  1  hydraulic  mine  producing.  This  is  owned  by  the  North- 
west Mines  Company.  The  Hellgate  Mining  Company,  below 
Merlin,  made  a  small  production.  In  Pickett  Creek  district  the  Flan- 
a^n  &  Emerson  hydraulic  mine  was  the  sole  producer.  In  Waldo 
district,  at  Takilma,  is  the  property  of  the  Takilma  Smelting  Com- 
pany, working  the  Queen  of  Bronze  mine.  The  company  has  a  150- 
ton  pyritic-matte  plant  for  treatment  of  its  own  ore,  but  no  custom  ore 
is  handled.    The  Waldo  Smelting  and  Mining  Company  at  the  same 

Elace  did  not  operate  in  1907.  In  this  district  are  several  productive 
ydraulic  mines,  the  most  important  of  which  are  the  Logan,  the 
AQen  Gulch,  the  Deep  Gravel  Mining  Company,  and  the  Fry  Gulch. 
A  considerable  quantity  of  platinum  was  saved  in  1907  in  these  mines. 
Wolf  Creek  district  has  2  productive  deep  mines  and  some  placers. 
The  Sylvanite  near  Golden  is  a  deep  mine,  as  is  the  Martha,  owned  by 
the  Greenback  Mining  Company  and  worked  by  lessees  in  1907,  who 
treated  the  ore  in  their  own  mill. 

Lane  County  has  2  productive  quartz  mines,  but  there  are  no  active 
placers  in  the  county. 

MALHEUR    COUNTY. 

In  Malheur  County  there  are  4  quartz  mines,  each  making  a  small 
output.  Most  of  the  production  comes  from  placer  mines.  In  1907 
the  county  yielded  a  product  valued  at  $19,214,  which  is  $4,926  more 
than  the  value  of  1906.  There  is  only  one  district,  the  Mormon 
Basin.  The  mines  there  are  mostly  hydraulic,  and  their  total  gold 
yield  in  1907  was  $12,724.  The  most  prominent  producer  is  the  mine 
of  the  Colt  Bros. 

UNION,  WALLOWA,  AND  WHEELER  COUNTIES. 

Union  County  has  a  few  small  placers  near  La  Grande.  Wallowa 
County  has  a  small  lode  mine  at  Joseph.  Wheeler  County  mines  are 
at  Antone  and  are  all  placers.  None  of  these  counties  yielded  as 
much  as  $1,000  for  the  year  1907. 
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SOUTH  DAKOTA. 

By  Chester  Naramore. 

PRODUCTION. 

Returns  received  from  the  mines  of  South  Dakota  show  that  during 
the  calendar  year  1907  there  were  produced  200,184.89  fine  ounces  ot 
gold,  valued  at  $4,138,189,  and  93,895  fine  ounces  of  silver,  valued  at 
$61,971.  This  is  a  decrease  of  $2,703,280  in  gold,  of  56,980  fine  ounces 
of  silver,  and  of  22,719  pounds  of  lead,  as  the  mines  reported  no  base 
metals  for  1907. 

Twenty-four  deep  mines  (five  less  than  in  1906)  furnished  a  pro- 
duction in  1907  01  1,471,156  short  tons  of  siliceous  ore,  with  an 
average  value  per  ton  in  gold  and  silver  of  $2.85,  as  compared  with 
1,780,674  tons,  averaging  $3.90  per  ton,  in  1906. 

Production  of  gold,  silver^  and  associated  metals  in  South  Dakota  in  1906 

and  1907, 


Metal. 

1906. 

1907. 

Increase  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Valne. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

Lead pounds.. 

830.956.06 
150,875 
22,719 

$6,841,469 

101,086 

1.296 

200,184.89 
93,895 

H188,189 
61,971 
(«) 

-180,771.17 

-  56,960 

-  22,719 

-12,708,280 
1,296 

Total 

6,943.850 

4,200,160 

—  2,743,690 

"  None  reported. 

There  was  undoubtedly  some  lead  and  a  little  copper  obtained  from 
the  ores  and  concentrates  shipped  to  smelters  at  Denver  and  Omaha, 
but  the  quantity  was  too  small  for  the  mining  companies  to  receive 
pay  for  it.  There  was  no  smelter  operating  in  the  Black  Hills  in 
1907. 

The  year  1907  was  indeed  an  unfortunate  one  for  the  mining 
industry  in  the  Black  Hills,  and  especially  so  during  the  first  six 
months.  The  decrease  of  809,518  tons  was  due  to  the  fire  at  the 
Homestake  mine  and  to  strikes  at  the  other  large  producers.  The 
year  opened  with  a  strike  threatening,  and  early  in  January  a  walk- 
out occurred,  causing  seven  of  the  larger  companies  of  the  Black 
Hills  to  remain  idle  for  the  first  half  of  the  year.  The  Homestake 
Company,  whose  output  normally  represents' over  three-fourths  of 
the  production  of  the  State,  granted  the  demands  for  an  8-hour  day, 
and  was  able  to  keep  up  its  output  until  interrupted  by  the  big  fire, 
which  started  late  in  March. 

Again,  the  financial  troubles  at  the  close  of  1907  interrupted  work 
on  properties  which  were  merely  in  the  developing  stage.     In  spite 
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of  these  misfortunes  an  unusual  number  of  mills  were  completed  and 
put  into  commission  during  the  year.  The  smelter  at  Sapid  City 
ceased  operations  upon  the  completion  of  the  remodeling  of  the  Mogul 
mill,  as  this  company  furnished  the  bulk  of  the  ore  reduced  at  the 
smelter  during  its  run  in  1906. 

Source  of  gold  and  silver  production  in  South  Dakota  in  1901,  hy  kinds  of  ore, 
in  fine  ounces,  with  tons  of  ore  treated  from  deep  mines. 


Gold. 

Silver. 

Total  ton- 
nage sili- 

County. 

Placer. 

Deep 
mines:  Isili- 
ceous  ore. 

Total. 

Placer. 

Deep 
mines:  Sili- 
ceous ore. 

Total. 

ceous  ore 

sold  or 

treated  in 

1907. 

Coster  and  Pennington 

IjftWTPnC6  - -TT-- 

14.  SO 
29.90 

165.67 
199,984.62 

170.37 
200.014.62 

0 
6 

66 
93.824 

65 
93,830 

1,002 
1, 470. 164 

Total 

44.70 
902.34 

200,140.19 
830,663.72 

200.184.89 
330,966.06 

6 
73 

98,889 
150.802 

98.896 
160.876 

1,471,166 
1,780.674 

Total,  1906 

Decrease 

267.64 

130,613.68 

180,771.17 

67 

66.913 

66.980 

309,618 

CUSTER   COUNTY. 

The  gold  production  of  Custer  County  in  1907  was  less  than  half 
the  output  for  1906,  and  has  been  tabulated  with  Pennington  County 
in  order  not  to  expose  the  productions  of  individual  mines. 

Development  work  during  1907  placed  some  ore  on  the  dump  at  the 
Catawassa  mine,  8  miles  northwest  of  Custer.  Operations  on  the 
Mayflower,  Tonda,  and  Copper  Queen  groups  were  confined  to  assess- 
ment work.  The  Ivanhoe  Gold  Mining  and  Milling  Company  is 
eauipped  with  a  Chilian  mill,  plates,  and  a  50-ton  cyanide  plant.  The 
laeal  Mining  Company,  at  Custer,  has  a  350-foot  tunnel,  and  plans 
to  erect  a  stamp  mill  with  cyanide  tanks  during  1908.  At  the 
Empire-Baker  group,  at  Custer,  the  year  1907  was  spent  in  extending 
the  development  work,  which  now  includes  two  100-foot  double- 
c(»npartment  incline  shafts  and  several  surface  cuts.  The  Saginaw 
Gold  Mining  and  Milling  Company,  of  Custer,  has  a  380- foot  vertical 
shaft  and  340  feet  of  tunnel  work.  The  company  is  installing  a  10- 
stamp  mill,  with  plates,  tables,  and  cyanide  tanks. 

Nine  miles  west  of  Custer,  in  the  Danby  section,  the  Wabash  Gold 
Mining  and  Milling  Company  spent  the  year  in  developing  its  prop- 
erties and  patenting  claims. 

Custer  was  the  center  of  a  greatly  increased  mica  production  dur- 
ing 1907. 

LAWRENCE   COUNTY. 

The  production  of  Lawrence  County  (the  source  of  over  99.9  per 
cent  oi  the  total  tonnage  of  South  Dakota)  amounted  to  less  than 
two-thirds  of  the  totals  of  1906,  and  shows  a  falling  off  in  1907  of 
301,223  short  tons,  of  $2,681,529  in  gold,  and  of  56,707  fine  ounces  of 
sHver. 
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Production  of  gold  and  silver  in  Lawrence  County  in  1906  and  1907,  in  fine  ounces. 


Year. 

Gold. 

Silver. 

T^Xal. 

Quantity. 

Value. 

Quantity. 

.    Value. 

1906 

829,733.49 
200,014.62 

$6,816,196 
4,134,667 

150,537 
93,830 

$100,860 
61,928 

$6,917,066 

1907 

4,196,506 

Nineteen  deep  mines  produced  1,470,154  short  tons  of  siliceous  ore 
in  1907,  with  an  average  gold  and  silver  value  per  ton  of  $2.85,  as 
against  23  deep  mines  in  1906,  with  an  output  of  1,771,377  short  tons 
and  an  average  value  per  ton  of  $3.90. 

The  fire  at  the  Homegtake  mine  caused  over  one-half  of  the  de- 
crease in  quantity  of  ore  handled  in  the  county,  as  well  as  lowering 
the  grade  of  ore,  since  much  low-grade  surface  ore  was  handled  by 
mills  of  the  company  while  the  mine  was  being  unwatered.  The 
balance  of  the  decrease  in  tonnage  is  directly  due  to  the  idleness 
caused  by  the  strikes  at  the  mines  and  mills  during  the  first  five 
months  of  1907. 

The  3  active  placer  mines  produced  in  1907  only  about  one-tenth  as 
much  as  was  reported  from  4  placer  mines  in  1906. 

Indications  point  to  a  greatly  increased  output  from  this  country 
during  1908,  and  the  production  from  the  Homestake  mine  alone 
will  exceed  the  entire  State  output  for  1907,  if  no  unforeseen  hin- 
drances occur. 

The  year  1907  witnessed  an  increased  use  of  electric  power  at  the 
different  mines  and  mills  of  Lawrence  County.  The  Consolidated 
Light  and  Power  Company  completed  its  large  plant,  and  at  Spear- 
fish  the  Black  Hills  Traction  Company  began  furnishing  power  to 
the  mining  companies  in  that  section  from  its  new  hydro-electric 
plant,  which  has  a  capacity  of  1,200  horsepower. 

At  the  great  Homestake  mine  indications  in  the  first  part  of  the 
year  pointed  to  a  much  larger  output  for  1907,  because  of  the  in- 
creasing savings  made  by  the  slimes  plant  as  more  presses  were  put 
in  service,  until  the  fire  started  on  March  25.  After  fighting  the 
fire  with  hose  lines  and  then  by  forcing  steam  into  the  burning 
section  it  was  finally  found  necessary  to  flood  the  workings.  There 
was  a  complete  shut-down  of  all  the  mills  for  a  period  of  37  days, 
while  the  water  from  every  available  source  was  turned  into  the 
mine.  On  May  29  pumping  was  started  to  unwater  the  mine,  and 
a  number  of  the  stamps  were  started  on  surface  ores.  During  July 
the  water  was  lowered  to  })elow  the  700-foot  level,  and  all  of  the 
1,000  stamps  were  placed  in  commission.  The  1,550-foot  level  was 
unwatered  by  October  15.  The  latter  months  of  1907  and  the  first 
of  1908  witnessed  the  completion  of  the  slimes  plant,  so  that  at 
present  the  great  mine  is  turning  out  more  bullion  than  ever  before. 

The  following  companies  were  hindered  by  strikes:  The  Golden 
Reward,  Mogul,  Imperial,  Reliance,  Lundberg,  Dorr  and  Wilson, 
Clinton,  Portland,  and  AVasp  Number  2. 

The  Golden  Reward  Company  holds  444  mining  claims.  The  main 
workings  include  6  vertical  shafts  and  about  25  miles  of  laterals  and 
drifts.    The  properties  were  idle  from  January  1  to  June  6,  1907. 
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The  Imperial  Company  operated  its  propjerties  on  Bald  Mountain 
from  July  to  December.  The  Mofful  Mining  Company,  controlling 
the  Ben  Hur,  Horseshoe,  Mogul,  North  Lode,  and  Farm  groups  of 
mines,  near  Terry,  finished  the  remodeling  of  its  mill  at  Pluma  into 
a  350-ton  wet  crushing  cyanide  plant.  The  Buxton  and  Bonanza 
properties  were  worked  by  the  Lundberg,  Dorr  and  Wilson  Company 
through  a  1,500-foot  tunnel.  This  company  also  operates  a  100-ton 
wet  crushing  cyanide  mill  (crushing  in  solution),  in  which  it  handles 
custom  ores  in  addition  to  the  product  of  its  own  mines. 

The  Portland  Gold  Mining  Company,  at  Greenmont,  in  the  Bald 
Mountain  section,  shipped  ore  to  the  mill  mentioned  and  to  smelters 
during  the  latter  half  of  the  year. 

The  Reliance  Gold  Mining  Company,  in  the  same  section,  resumed 
operations  after  the  strike.  The  mine  is  developed  by  a  122-foot 
vertical  shaft  and  7,000  feet  of  tunneling,  and  is  equipped  with  a 
150-ton  cyanide  mill,  in  which  the  ore  is  passed  through  crushers, 
rolls,  and  four  6- foot  Huntington  mills. 

The  Wasp  Number  2  Mining  Company  mines  its  ore  from  an  open 
cut  and  miUs  it  in  a  200-ton  diy  crushing  cyanide  plant,  and  is  able 
to  handle  very  low  grade  rock. 

The  Golden  Crest  Mining  Company  remained  inoperative  until 
the  first  week  in  October  before  accepting  the  8-hour  schedule.  A 
20-ton  dry  crushing  cyanide  mill  was  operated  at  the  Dividend  mine, 
at  Greenmount,  and  the  Esmeralda  Mining  Company  reduced  its  ore 
for  about  three  months  in  a  40-ton  Huntington  mill. 

In  the  Two  Bit  district  the  Monarch  Gold  Mining  Company  made 
some  shipments  to  smelters.  The  developments  include  a  212-foot 
shaft  and  1,200-foot  tunnel.  The  Horseshoe-Comet,  in  the  Bear 
Butte  section,  also  shipped  ore  out  to  smelters. 

The  following  notes  pertain  to  mines  reporting  development  work 
for  1907.  The  American  Eagle  Mining  and  Milling  Company,  at 
Portland,  in  the  Bald  Mountam  district,  was  building  a  cyanide  mill 
with  a  capacity  rated  between  250  and  300  tons,  which  was  expected 
to  be  completed  during  the  spring  of  1008.  During  1907,  the  Bryant 
Mining  and  Milling  Company,  at  Spearfish,  ran  450  feet  of  tunnel  in 
a  quartz  contact  in  the  Potsdam  formation,  and  the  Elliptic  Mining 
Company  ran  about  1,000  feet  of  crosscut  tunnel  from  the  bottom  of 
its  shaft,  which  is  603  feet  deep.  The  Pluma  Mining  Company,  at 
Lead,  has  a  700-foot  tunnel  and  3  shafts,  respectively  530,  225,  and 
186  feet  deep,  and  the  surface  equipment  mcludes  2  plate-amal- 
gamating stamp  mills,  one  with  40  and  the  other  with  20  stamps. 

The  development  work  of  the  Squaw  Creek  Mining  Company,  in 
the  Carbonate  district,  included  2  shafts  about  60  feet  deep,  with 
drifts  and  tunnels. 

Development  work  was  also  carried  on  by  the  Amaqueene  Gold 
Mining  O^mpany,  at  Pactola,  in  the  Box  Elder  district ;  by  the  Gold 
Queen  Mining  Company  and  the  Hercules  Mining  Company,  in  the 
Galena  district.  The  ISorth  Homestake  Mining  Company,  control- 
ling the  Maitland  properties,  remained  closed  during  1907  because  of 
labor  troubles. 
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PENNINGTON   COUNTY. 

The  precious  metal  production  from  Pennington  Couniy  in  1907 
amounted  to  about  one-eighth  of  that  in  1906,  and  was  derived  mostly 
from  deep  mines,  as  the  placer  output  was  almost  negligible.  The 
smelter  at  Bapid  City  remained  closed  throughout  the  year. 

The  Canton  Mininff  Company,  at  Hill  City,  has  a  180-foot  incline 
shaft  and  a  300-foot  drift  and  is  equipped  with  a  24-ton  Chilian  mill, 
16- foot  plates,  and  a  Card  concentrator.  The  milling  operations  were 
hindered  by  lack  of  water. 

The  Golden  West  Gold  Mining  Company,  in  the  Hornblende  dis- 
trict, southwest  of  Rochford,  operates  a  Chilian  mill  on  ore  extracted 
from  an  open  cut,  and  further  development  has  been  begun  by  sink- 
ing a  shaft.     Ore  similar  to  that  of  the  Homestake  mine  is  reported. 

The  Cordelia  Mining  Company,  in  the  Rochford  section,  operates 
its  property  through  a  250-foot  shaft  and  700  feet  of  tunnel  and  re- 
duces the  ore  in  a  10-stamp  plate-amalgamating  mill. 

The  Balkan  Mining  and  Milling  Company,  in  the  same  vicinity, 
was  erecting  a  5-stamp,  plate-amalgamating  mill  during  1907.  The 
Clara  Belle  Mining  Company  has  been  in  the  hands  of  a  receiver 
since  the  1st  of  July,  1907. 

The  properties  of  the  Continental  Copper  Mining  and  Smelting 
Company,  at  Hill  City,  are  developed  by  a  550-foot  vertical  shaft,  ana 
a  380-foot  tunnel.  Work  on  another  tunnel  was  begun.  The  150-ton 
matting  furnace  was  not  operated  in  1907. 

The  Gertie  Mining  and  Milling  Company,  at  Hill  City,  was  in  liti- 
gation and  idle  throughout  the  year.  The  Stanby  Mining  Companv 
has  been  opening  up  its  holdings  for  the  last  8  years,  ana  the  devel- 
opments now  include  a  250-foot  vertical  shaft,  a  3,000-foot  tunnel, 
and  numerous  surface  cuts.  The  owners  were  overhauling  their  60- 
stamp  mill  in  1907  and  adding  a  cyanide  plant  to  treat  the  tailings. 

Development  work  was  reported  by  the  Bullion  Gold  Mining  and 
Milling  Company ;  the  North  Fork  Gold  Mining  and  Milling  Com- 
pany and  the  Heyland  group,  in  the  Keystone  section;  the  Gopher 
Gold  Mining  Company,  at  Hill  City ;  the  Harvest  Mining  Company, 
in  the  Rapid  Creek  section ;  and  by  the  Annie  mine,  at  R^shfora. 

TEXAS. 


By  H.  D.  McCaskey. 

PRODUCTION. 

Production  of  gold,  silver,  and  associated  metals  in  Texas  in  1906  and  1907, 


Year. 

Gold. 

Silver.                     Lead. 

Zinc. 

Total 

Quantity. 

Value. 

Quantity. 

1 
Value.  Quantity. 

Value. 

Quantity. 

Value. 

value. 

Fine  oz. 
190(> '        77.012 

$1,592 
9 

Fine  oz. 
801,772 
803.688 

Pound*. 
$202, 187         49. 030 

tr2,795 
1,269 

Pounds. 

1206,674 
204.306 

1907 

.485 

200,434 

23,947 

44,000 

12,596 

Increase  (  +  ) 
or  decrease 
(-) 

-76.677 

-1,583 

+1,916 

-1,753 

-25,083 

-1,626 

+44,000 

+2.596 

-2,266 
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For  the  year  1907  Texas  producers  are  to  be  credited  with  an  output 
of  0.44  fine  ounces  of  gold,  valued  at  $9,  and  303,688  fine  ounces  of 
silver,  valued  at  $200,434,  a  total  production  of  precious  metals  valued 
at  $200,443.  Compared  with  the  corresponding  figures  for  1906 
this  production  shows  a  decrease  of  76.58  nne  ounces  of  gold,  valued 
at  $1,583,  and  an  increase  of  1,916  fine  ounces  of  silver,  but  a  decrease 
in  value  of  $1,753,  owing  to  the  lower  price  of  silver  in  1907.  This 
shows  a  total  decrease  in  the  value  of  the  production  of  the  precious 
metals  of  $3,336  as  compared  with  the  production  of  1907.  During 
the  year  Texas  also  produced  23,947  pounds  of  lead,  valued  at  $1,269, 
and  44,000  pounds  of  zinc,  valued  at  $2,596.  There  was  thus  a  de- 
crease of  25,083  pounds  in  quantity  and  of  $1,526  in  value  of  lead, 
and  an  increase  of  zinc  production  amounting  to  the  entire  output,  as 
no  production  of  this  metal  was  reported  from  the  Texas  mines  for 
1906.  The  total  value  of  the  production  of  the  precious  and  base 
metals  mentioned  above  for  Texas  for  1907  was  therefore  $204,308. 
This  is  $2,266  less  than  the  corresponding  production  for  1907. 

The  precious  metals  and  the  lead,  as  in  1906,  were  all  obtained  from 
the  dry  ores,  of  which  19,615  short  tons  were  treated.  The  average 
values  of  extractions  per  ton  of  ore  were  a  negligible  amount  of  gold 
and  $10.22  in  silver. 

During  1907  considerable  prospecting  for  lead  and  zinc  was  re- 
ported from  El  Paso  County  and  several  properties  produced  small 
?uantities  of  shipping  ores  of  zinc  during  development  work.  The 
]lalumet  and  Texas  Mining  Company  also  reported  extensive  develop- 
ment work  on  copper  deposits  m  the  Guadalupe  Mountains  but  no 
production  as  yet  owing  to  inadequate  facilities  for  transportation. 
A  railroad  through  this  portion  of  the  county  is  said  to  be  projected. 
In  Presidio  County  production  was  confined  to  the  precious  metals 
and  lead,  the  Shafter  mine  being  the  principal  producer.  The  silver 
and  lead  ores  at  present  mined  are  cniefly  oxidized  products  of  the 
argentiferous  galena  occurring  in  the  Cibolo  limestones  of  Carbonif- 
erous age. 

UTAH. 

By  V.  C.  Heikes. 

PRODUCTION. 

The  value  of  the  output  of  gold,  silver,  copper,  lead,  and  zinc 
by  165  deep  mines  and  14  placer  operators  in  1907  was  $31,692,911. 
TThis  is  an  increase  of  $273,546  over  the  output  in  1906.  The  increase 
in  value  of  the  total  output  is  due  to  copper,  which  more  than  made 
up  for  the  falling  off  in  the  production  of  the  other  metals.  The 
total  ore  mined  amounted  to  2,669,696  short  tons,  with  an  average 
value  of  $11.87  per  ton,  as  against  2,348,819  short  tons,  with  an  aver- 
age value  of  $13.37  per  ton  in  1906,  an  increase  in  1907  of  320,877  tons 
in  quantity  and  a  decrease  of  $1.50  in  average  value  per  ton.  The 
average  gold  and  silver  value  per  ton  in  1906  was  $5.51 ;  in  1907  it 
was  $4.68  per  ton,  a  decrease  of  88  cents  per  ton.  The  total  value  of 
the  gold  and  silver  output  for  1907  was  $12,375,096,  which  was 
$582^16  less  than  the  1906  production,  or  a  decrease  of  $96,740  in  gold 
and  of  $486,47^  in  silver.  In  1907,  at  8  gold  and  silver  mills,  2  of 
which  used  the  cyanide  process,  3  amalgamation  and  cyanide,  and  3 
0494»— M  B  1907,  FT  1 28 


434 


MINERAL  BESOUBGES. 


amalgamation,  there  were  treated  263,020  tons  of  ore,  valued  at 
$885,779,  containing  $858,027  in  gold  and  42,049  ounces  of  silver, 
averaging  per  ton,  ^old,  $3.26 ;  silver,  0.16  ounces.  Concentration  of 
ores  was  carried  on  m  23  mills,  situated  in  7  counties,  as  follows:  Salt 
Lake,  10 ;  Summit  and  Wasatch,  7,  which  includes  4  tailing  plants  on 
Silver  Creek  in  Summit  County;  Juab,  2;  and  Iron  County,  1.  At 
these  concentration  mills  there  were  treated  1,211,197  tons  of  ore, 
which  produced  139,049  tons  of  concentrates  (8.71  tons  into  1).  The 
ratio  of  concentration  of  the  copper-bearing  porphyry  at  Bing;ham 
is  20  tons  of  ore  into  1  of  concentrate,  which  makes  the  state  ratio  of 
concentration  high.  From  the  concentrates  were  recovered  $296,285 
in  gold  and  1,729,901  ounces  of  silver,  an  average  of  $2.13  in  gold  and 
12.44  ounces  in  silver  per  ton.  Crude  ore  shipped  to  smelters 
amounted  to  1,188,767  tons,  yielding  $3,958,273  in  gold,  and  averag- 
ing $3.33  per  ton ;  9,218,029  ounces  of  silver,  an  average  of  7.75  ounces 
per  ton ;  of  old  slag,  1,892  tons  were  resmelted  and  6^12  tons  of  tail- 
ings were  reconcentrated.  The  contents  of  slag  are  included  under 
crude  ore  and  those  of  tailings  under  concentrates.  The  statement 
of  production  for  1906  and  1907  showing  increases  and  decreases,  and 
valued  at  each  year's  commercial  prices,  is  as  follows : 

Production  of  gold,  silver,  and  associated  metals  in  Utah  in  1906  and  19(n, 


Metal. 

1906. 

1907. 

Increase  ( +)  or  de- 
crease (—). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

Zinc..'.'...*.*.' do.... 

252,439.43 
11,550,634 
56,593,576 
125,342,836 
6,474,615 

$5,218,386 
7,738,925 

10,922,560 

7,144,542 

394,952 

247,759.63 
10,990,076 
64,256.884 
115,938,037 
5,452,916 

$5,121,646 
7,253,450 

12,851,377 

6,144,716 

321,722 

-  4,679.80 

-  560,558 
+  7,663,808 

-  9,404,799 

-  1,021,699 

-  196,740 

-  486,475 
+1,928,817 

-  999.826 

-  73.230 

Total 

31,419,866 

31,692,911 

+    273,646 

Total  tons  of  ore  sold  or  treated  in  Utah  in  1902-1907,  in  short  tons,  total  and 
average  value  of  ore  in  gold  and  silver  per  ton. 


Year. 


1902 
1903 
1904 
1905 
1906 
1907 


Quantity. 


I 


1.114,785 
1.412,379 
1,716,947 
2,181,061 
2.348.819 
2,669,696 


Gold  and 
silver  value. 


99,784,481 
10,862,231 
11,087,600 
11,806,148 
12,948,660 
12,865,971 


Average 

gold  and 

silver 

value. 


18.78 
7.69 
6.46 
5.41 
5.51 
4. 63 


According  to  the  general  classification  of  ores  as  used  in  this  vol- 
ume, an  ore  containing  less  than  2^  per  cent  of  copper  or  4J  per  cent 
of  lead  is  classed  as  a  dry  or  siliceous  ore.  This  method  is  also  used 
in  classifying  iron  pyrite  ore  and  oxidized  iron  ore.  For  the  years 
previous  to  1907  the  yield  of  several  kinds  of  ore  that  were  separately 
shipped  by  the  same  producers  was  not  given  separately  to  the  Geo- 
logical Survey. 
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The  largest  tonnage  of  ore  mined  in  Utah  is  that  of  the  copper  ores, 
which  represented  ^.16  per  cent  of  the  State  total,  and  from  which 
63.84  per  cent  of  the  gold  and  31.37  per  cent  of  the  silver  were  ex- 
tracted. The  lead  ores  aggregated  21.57  per  cent  of  the  total  tonnage, 
yielding  18.64  per  cent  of  the  gold  and  66.42  per  cent  of  the  silver. 
Siliceous  ores  equaling  10.51  per  cent  of  the  total  tonnage  yielded  17.3 
per  cent  of  the  gold  and  1.20  per  cent  of  the  silver.  Copper-lead  ore 
carried  the  hi^est  average  values  per  ton  in  gold  and  silver,  or 
$13.48 :  lead  ore  contained  values  of  gold  and  silver  of  $10.02 ;  siliceous 
ore,  or  $3.36 ;  copper  ore,  of  $3.09 ;  lead-zinc  ore,  of  $2.89,  and  zinc 
ore,  of  $1.78.  Under  the  siliceous-ore  heading  is  included  some  iron 
ore  mined  and  shipped  as  fluxing  material. 

Subdivision  of  tonnage,  hy  kinds,  of  ore  sold  or  treated  from  Utah  in  J 907,  by 

eounties,  in  short  tons. 


Coonty. 

Siliceous 
ore. 

Copper 
ore. 

Lead 
ore. 

Zinc 
ore. 

Copper- 
leaa  ore. 

Lead- 
zinc  ore. 

Total. 

3eftTer,  Emery,  Iron,  Piute,  and 
Serler* 

56,960 

4,467 

205 
17,313 

216,590 

20,342 

6 

155.040 

1,399,759 

1,295 

52 

13,377 
104 

(ft) 

291,179 

Soxalder,    MilUtid.a    Morgan, 
And  WMlhlngton 

11 

24,924 
211 

3raiid,  Garfield,  Ban  Joan,  and 
Uinta 

roab 

69,652  : 

423 
2,369 

242,428 
1,522,978 

^UTA^e 

120.850 
229,333 
101,017 
41,547 

^ntnmlt  And  WaMLtnh ! 

5,000 

235,628 
310  801 

l^ioele 

201,616 

(N 

117 

ntab 

..     . 

41,547 

Total 

280,561 
13.36 

1,793,084 
S3. 09 

575,880 
$10.02 

12,251 
$1.78 

2,920 
$13.48 

5,000 
$2.89 

2,669,696 

Value  per  ton  in  gold  and  silyer. 

$11.87 

•  No  production  1007. 


•  Separation  would  disclose  individual  production. 


GOLD. 


The  total  gold  production  for  Utah  amounted  to  247,759.63  ounces, 
valued  at  $5,121,646,  in  1907,  as  against  252,439.43  ounces,  valued  at 
$5,218,886,  in  1906,  a  decrease  of  4,679.80  ounces  in  quantity  and  of 
$96,740  in  value.  The  greater  part  of  the  year's  supply  came  from 
Juab,  Salt  Lake,  Tooele,  Piute,  Utah,  and  Summit  counties,  which 
are  arranged  in  the  order  of  their  importance.  The  increase  in  out- 
put by  deep  mines  was  in  Boxelder,  Juab,  and  Utah  counties,  and 
from  placers,  in  the  southern  counties,  through  which  the  Colorado, 
the  Grand,  and  the  San  Juan  rivers  flow.  The  yield  from  placers  in 
1906  was  416.63  ounces,  and  in  1907  was  438.35  ounces,  an  increase 
of  21.72  ounces.  New  appliances  on  San  Juan  River  and  the  reported 
installation  of  a  dredge  on  Green  River,  in  Uinta  County,  should 
soon  bring  a  larger  yield.  Ore  rich  in  gold,  containing  copper  and 
lead,  was  shipped  by  the  car  lot  from  the  Mammoth  and  Centennial- 
Eoreka  mines  in  'Kntic  district,  Juab  County.  Due  to  these  rich 
ores,  found  at  a  dejpth  of  2,000  feet  and  over,  the  district  records  an 
increased  yield.  The  Tintic  district,  covering  part  of  Juab  and  Utah 
connties,  carrier  the  distinction  of  having  the  largest  yield  of  gold  in 
1907,  Aggj^emtinft  nearly  46  per  cent  of  the  total  quantity ;  the  next 
district  is  West  Mountain  (Bingham),  in  Salt  Lake  County,  with 
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30.62  per  cent,  followed  by  Camp  Floyd  district,  in  Tooele  County, 
with  10.87  per  cent.  Copper  ores,  aggregating  1,798,084  tons,  con- 
tained 158,154.83  ounces  of  gold,  or  63.S  per  cent  of  the  total  produc- 
tion in  Utah,  and  included  674,345  tons  of  monzonite  porphyry, 
mined  at  Bingham,  and  containing  5,576.83  oimces  of  gold,  yielding 
an  average  of  0.008  ounces,  or  17  cents  per  ton.  Lead  ore  contained 
46,170.73  ounces  of  gold;  copjper-lead  ore,  123.77  ounces,  and  lead- 
zinc  ore,  18.06  ounces.  No  gold  was  reported  from  zinc  ore.  Siliceous 
ores,  aggregating  280,561  tons,  and  yielding  42,853.89  ounces  of  gold, 
included  255,298  tons  of  ore  treated  by  the  cyanide  process,  which 
saved  39,687.89  ounces  of  the  gold,  averaging  0.158  ounces,  or  $3.16 
per  ton.  At  gold  and  silver  mills  263,020  tons  of  ore  were  treated. 
yielding  41,507.06  ounces  of  gold,  valued  at  $858,027,  an  average  or 
|3.26  per  ton.  Concentration  mills  made  139,049  tons  of  concentrates, 
which  yielded  14,332.76  ounces  of  gold  from  the  concentration  of 
1,211,197  tons  of  ore.  The  average  gold  content  of  the  concentrates 
was  0.103  ounces,  or  $2.13  per  ton.  Crude,  ore  to  smelters  amounted 
to  1,188,767  tons,  containing  gold  191,481.44  ounces,  valued  at  $3,958,- 
273,  an  average  of  0.161  ounces,  or  $3.33  per  ton. 

Source  of  gold  production  of  XJtah,  hy  kinds  of  ore,  in  1907,  by  counties,  in 

fine  ounces. 


County. 

Plac- 
ers. 

Slllceoua 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc 
ore. 

i2S^ 

LeAd- 

xiiic 

ore. 

TotaL 

Beaver,  Emery,  Iron,  Pi- 
ute, and  Sevier o 

12,9S6.57 

2,220.24 

120.77 
661.69 

2,8U.86 
8.62 

426.66 
.22 

15.678.96 

2,229.12 

569  12 

Boxeider,  Millard.o  Mor- 
gan, and  Washington.. 

.14 

Grand,     Garfield,     Ban 
Juan,  and  Uinta 

438.35 

Juab 

87,088.84 

68,690.70 

64.91 

20,237.16 
7,927.M 
8,840.55 
687.94 
8,651.78 

25.24 

88.98 

i 

"isfoe* 

106,012.92 
76,707.17 

8,413.52 
27,612.02 

8,561.78 

8alt  I^ke 

Summit  and  Wa.satoh 

Tooele 

26,914.62 

9.46 

Utah 

Total 

438.35 

42,853.89 

158,154.83 

46.170.73 

ITA.  77 

18.06 

247,769.66 

•No  production  1907. 


SILVER. 

The  silver  yield  amounted  to  10,990,076  ounces,  valued  at  $7,253,450. 
in  1907,  as  against  11,550,634  ounces,  valued  at  $7,738,925,  in  1906,  a 
decrease  of  560,558  ounces  in  quantity  and  of  $485,475  in  value. 
Tintic  and  Park  City  districts  in  Juab,  Utah,  Summit,  and  Wa.satch 
counties  produced  7,743,634  ounces  of  the  silver,  which  represents 
70.4  per  cent  of  the  State  total.  The  silver  credited  to  the  2  dis- 
tricts is  largely  derived  from  the  lead  ores  of  replacement  deposits 
in  limestone  associated  with  intrusive  rocks.  The  yield  from  this 
source  is  335,061  tons  of  ore  and  5,601,691  ounces  of  silver,  or  an  aver- 
age per  ton  of  16.71  ounces.  The  remainder  of  the  output  in  silver 
credited  to  the  2  districts,  or  2,141,943  ounces,  is  derived  from  copper, 
copper-lead,  lead-zinc,  and  siliceous  ores,  but  95  per  cent  of  the  quan- 
tity, or  2,034,295  ounces,  came  from  155,040  tons  of  copper  ore  pro- 
duced in  the  Tintic  district,  and  averaged   13.12  ounces  of  silver 
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per  ton.  The  copper  ore  produced  in  the  Tintic  district  is  5.8 
per  cent  of  the  total  tonnage  of  copper  ore  produced  in  Utah, 
and  contained  18.51  per  cent  of  the  total  quantity  of  silver.  The 
next  greatest  quantity  of  silver  produced  from  copper  ores  is 
1,316,323  ounces,  credited  to  Salt  Lake  County,  from  mines  yielding 
1^99,759  tons,  99.9  per  cent  of  which,  mined  in  West  Mountain 
(Bingham)  district,  contained  1,234,835  ounces  of  silver,  or  an  aver- 
age of  1.13  ounces  per  ton.  Included  in  the  tonnage  of  copper  ores 
is  the  monzonite  porphyry,  mined  at  Bingham,  aggregating  674,345 
tons,  which  yielded,  after  concentration,  51,723  ounces  of  silver,  aver- 
aging in  the  crude  ore  0.077  ounces,  worth  about  5  cents  per  ton  in 
1907.  Dry  or  siliceous  ores,  aggregating  280,561  tons,  included  17,313 
tons  of  iron  ores  and  180  tons  of  siliceous  silver  ore.  Of  the  dry  or 
sdliceous  ores  mined  93.7  per  cent  was  treated  at  gold  and  silver  mills. 
Zinc  ore,  as  reported  by  2  producers,  averaged  7.77  ounces  per  ton. 
Copper-lead  ore,  aggregating  2,920  tons,  contained  55,804  ounces  of 
silver,  averaging  19.11  ounces  per  ton.  The  greater  part,  or  1,805 
tons  of  the  copper-lead  ore,  averaging  17.19  ounces,  was  produced  in 
the  Little  Cottonwood  district  of  Salt  Lake  County,  and  564  tons, 
containing  an  average  of  12.80  ounces,  were  from  the  Bingham  mines 
in  the  same  county.  Lead-zinc  ore  represented  5,000  tons  of  old  tail- 
ings reconcentrated  near  Park  City  and  containing  an  average  of 
4.26  ounces  per  ton.  From  1,211,197  tons  of  ore  sent  to  concentra- 
tion mills  139,049  tons  of  concentrates  were  produced,  containing 
1,729,901  ounces  of  silver,  and  averaging  12.44  ounces  per  ton.  From 
1,188,767  tons  of  crude  ore  shipped  to  smelters  9,218,029  ounces  were 

Sroduced,  an  average  of  7.75  ounces  per  ton ;  and  from  bullion  pro- 
uced  by  gc^  and  silver  mills  42,049  ounces  of  silver  were  produced 
from  263,020  tons  of  ore,  an  average  of  0.16  ounces  per  ton. 

Source  of  Hlver  fn-oduction  of  Utah,  by  kinds  of  ore,  in  1901,  hy  counties,  in  fine 

ounces. 


Connty. 

Plac- 
ers. 

sm- 

ceoua 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc 
ore. 

Copper- 
leaa  ore. 

Lead- 
zinc 
ore. 

Total. 

BeftTei;  Bmeiy,  Iron,  Piute, 
ftDd  8eyier> 

40,014 

4,621 

1 
71,190 

91,929 

4,376 

144 

2,084,295 

1,816,823 

1,105 

230,680 
845 

83,059 

395,632 

Boxelder,  MUlaid.a  Morgan, 
sod  Wuhinffton 

464 

9,806 
242 

Oimnd.  OaifleTd,  San  Jnan, 
and  ulnta 

97 

jiiab 

1,608,698 
881,413 

2,772,109 
449,638 

1,612,182 

14,015 
88,261 

'2i,'838' 

3,623,193 
2, 186, 997 

fifiitT^ki' 

ffnmmit  and  Wanatfh 

2,794,662 

468,472 
1,512,182 

IVMele 

16,770 

8,064 

TTtah 

Total 

97 

131,  &96 

3,448,172 

7,300,010 

83,059 

55,«04 

21,838 

10,990,076 

•No  production  1907. 


COPPER. 


The  copper  output  increased  from  56,593,576  pounds,  valued  at 
$10,922^,  in  1906,  to  64,265,884  pounds,  valued  at  $12,851,377,  in 
1907.  The  greatest  production  and  increase  came,  as  usual,  from 
West  Mountain  district  at  Bingham,  credited  in  1907  with  70  per 
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cent  of  the  State  total,  or  45,431,964  jwunds.  valued  at  $9^086,398, 
an  increase  of  6,077,688  pounds  in  quantity  and  of  $1^477,608  in  value 
over  the  production  of  1906.  Eight  companies  at  Bingham,  ran^in^ 
in  copper  output  from  1,500,000  pounds  to  15,000,000  pounds,  mined 
78  per  cent  of  the  total  tonnage  of  copper  ore,  which  contained  70 
per  cent  of  the  total  copper  produced  m  Utah.  Two  companies  in 
1907  used  steam  shovels  for  handling  the  overburden  and  mining  the 
monzonite  porphyry,  which  contains  a  low  percentage  of  copper. 
Steam  shovels  of  the  90-ton  size,  equipped  with  the  6-yard  dipper, 
handle  350  tons  of  ore  per  hour.  There  are  9  steam  shovels  at  work, 
4  on  the  Boston  Consolidated  and  5  on  the  Utah  Copper  claims,  both 
groups  of  claims  being  located  on  the  porphyry  belt. 

Contrary  to  a  strict  interpretation  of  the  classification  of  ores  gen- 
erally followed  throughout  this  report,  the  monzonite  porphyry  ores 
mined  at  Bingham  and  Newhouse,  Utah,  also  certain  pyritic  iron  ores 
mined  at  Bingham,  all  being  chiefly  treated  for  the  copper  content 
though  averaging  less  than  2.5  per  cent  of  that  metal,  are  classed  with 
the  higher  grade  material  under  copper  ores.  These  copper  ores 
mined  in  Utah  aggregated  1,793,084  tons,  of  which  Bingham  is  cred- 
ited with  57.58  per  cent,  or  1,032,546  tons,  yielding  27,669,646  pounds 
of  copper,  an  average  of  26.79  pounds  per  ton,  equivalent  to  1.34  per 
cent.  Firty-three  per  cent,  or  953,543  tons,  of  Utah's  copper  ores  are 
siliceous  in  character  and  contain  from  5  per  cent  to  2  per  cent  cop- 
per, averaging  1.29  per  cent.  The  yield  of  copper  from  the  siliceous 
copper  ores  aggregated  19,219,158  pounds,  which  is  29.9  per  cent  of 
the  State  total.  The  Bingham  monzonite  porphyry^  included  under 
siliceous  copper  ore,  aggregated  674,345  tons  ana  yielded  16,827,674 
pounds  of  copper,  averaging  23.47  pounds  per  ton,  equivalent  to  1.17 
per  cent.  The  yield  of  copper  from  Bingham  monzonite  porphyry 
is  24.6  per  cent  of  Utah's  total  copper  output. 

Up  to  the  close  of  1907  there  were  3  concentration  mills,  the  Win- 
namuck  mill,  leased  by  the  Ohio  Copper  Company,  and  2  plants,  1 
at  Copperton  and  1  at  Garfield,"  operated  by  the  Utah  Copper  Com- 
pany, treated  monzonite  porphyry  ore.  One  of  these  plants,  situated 
below  Bingham,  at  Copperton,  and  erected  by  the  Utah  Copper  Com- 
pany, is  an  experimental  mill,  finished  April,  1904,  and  operated  con- 
tinuously since  then.  It  has  been  enlarged  from  time  to  time  to  the 
present  capacity  of  about  800  tons  per  day. 

Mining  companies  in  Utah  report  shipments  to  smelters  of  crude 
copper  and  lead  ores  aggregating  1,188,767  tons  and  yielding 
44,245,168  pounds  of  copper.  The  total  quantity  of  concentrates 
shipped  to  smelters  aggregated  139,049  tons,  of  which  79.19  per  cent, 
or  110,123  tons,  contained  20,011,716  pounds  of  copper,  averaging 
181.72  pounds,  equivalent  to  9.86  per  cent  per  ton.  The  concentrates 
were  produced  in  Beaver,  Salt  Lake,  Summit,  Tooele,  and  Wasatch 
counties,  and  represented  1,098,331  tons  of  crude  ore  mined  and 
milled,  including  6,712  tons  of  old  tailings,  which  were  reconcen- 
trated. 

^The  millintr  plant  of  the  Boston  ConRolidated  Mining  Companv.  situated  near  the 
mill  of  the  Utah  Copper  Company  at  Garfield,  began  the  treatment  of  monionite  porphyry 
ore  in  January,  1908,  and  at  the  time  of  writing  these  notes  the  company  report  a  saymg 
of  70  per  cent  of  the  values. 
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liEAD. 

The  lead  produced  in  Utah  decreased  from  125,342,836  pounds, 
valued  at  $7,144,542,  in  1906,  to  115,938,037  pounds,  valued  at  $6,144,- 
716,  in  1907,  a  loss  of  9,404,799  pounds  in  quantity  and  of  $999,826 
in  value.  The  most  notable  increase  was  in  Utah  Coimty,  for  which 
is  recorded  21,823,587  pounds,  valued  at  $1,156,650,  an  increase  of 
11,051,684  pounds  in  quantity  and  of  $542,651  in  value.  Utah 
Coimty  is  credited  with  the  production  of  the  American  Fork  dis- 
trict and  of  the  mines  in  the  eastern  part  of  Tintic  district.  The 
Tintic  district,  which  covers  a  portion  of  the  two  coimties,  Juab  and 
Utah,  produced  33,019,242  pounds  of  lead,  valued  at  $1,750,019,  an 
increase  of  997,052  pounds  m  quantity,  but  a  decrease  of  $75,246  in 
value.  The  largest  yield  of  lead  in  1907  came  from  the  Park  City 
region,  which  produced  36,234,757  pounds,  valued  at  $1,920,442,  a 
decrease  from  the  production  of  46,511,176  pounds,  valued  at  $2,651,- 
137  in  1906,  equal  to  10,276,419  pounds  in  quantity  and  $730,695  in 
value.  The  largest  producers  oi  lead  in  Utah  are  the  Silver  King, 
the  Daly  West,  and  the  Daly  Judge  mines  in  the  Park  City  region. 
In  Tintic  district  the  Colorado  mine  leads,  with  Beck  Tunnel  and 
Bullion  Beck  following.  In  American  Fork  district,  Utah  County, 
the  old  Miller  Hill  property  leads;  in  Beaver  County,  the  Horn 
Silver  mine ;  in  Salt  Lake  County,  the  Dalton  and  Lark  mine,  and  in 
Tooele  County  the  Honerine.  Crude  ore  containing  lead  was  mined 
and  shipped  to  smelters  from  11  counties  and  amounted  to  1,188,767 
tons,  containing  82,356,156  pounds  of  lead.  Sixty-three  per  cent  of 
the  concentrates  produced  in  Utah,  or  87,687  tons  in  quantity,  con- 
tained 33,581,881  pounds  of  lead,  averaging  382.97  pounds  per  ton, 
and  equivalent  to  19.15  per  cent.  The  lead  concentrates  were  pro- 
duced m  7  counties  and  represented  254,303  tons  of  crude  ore  mined 
and  milled,  including  6,712  tons  of  old  tailings,  which  were  recon- 
centrated. 

ZINC. 

Summit,  Tooele,  and  Beaver  counties  continue  to  be  the  only  coun- 
ties with  mines  producing  zinc.  The  output  in  1907  amounted  to 
5,452,916  pounds  in  quantity  and  to  $321,722  in  value,  which,  com- 
pared with  6,474,615  pounds,  valued  at  $394,952,  in  1906,  is  a  decrease 
of  1,021,699  pounds  m  quantity  and  $73,230  in  value.  The  decrease 
was  due  to  tne  fact  that  the  operators  of  the  Daly  Judge  mine  in 
Summit  and  Wasatch  counties  reserved  its  product  for  treatment  by 
a  dry  concentration  process  installed  at  Park  City  by  the  Grasselli 
Company,  of  Cleveland,  Ohio.  The  milling  plant  is  equipped  with 
6  Sutton  dry  tables,  1  di-electric  separator,  1  crusher,  2  gas  engines, 
and  dry  sizing  apparatus.    The  plant  will  be  in  operation  in  1W8. 

MINING  INDUSTRY  OP  UTAH  IN  1907. 

The  year  1907,  with  the  exception  of  the  last  two  months,  was  a 
very  active  one,  taxing  the  capacity  of  both  ore  producers  and  of 
smelting  works.  The  high  prices  paid  for  metals  brought  out  much 
ore  of  low  grade,  which  it  was  impossible  to  market  in  former  years. 
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The  number  of  dividend-paying  mines,  which  numbered  20  in  1906, 
amounted  to  24  in  1907,  distributed  by  counties  as  follows:  Beaver, 
2;  Boxelder,  1;  Juab,  15;  Salt  Lake,  3;  Summit  and  Wasatch,  3. 
The  dividends  of  record  amounted  to  $5^73,992,  which  does  not  in- 
clude the  amounts  paid  by  the  United  States  Smelting  and  Befinins 
Company  and  the  American  Smelting  and  Befining  Company,  whida 
derive  no  small  part  of  their  earnings  from  their  respective  enter- 
prises in  the  State.  On  account  of  the  decrease  in  metal  prices  and 
the  general  financial  stringency,  the  copper  mines  in  Utah  began 
curtailing  the  output  in  September.  As  a  result  of  this,  there  was  a 
very  mariied  falling  off  in  the  demand  for  labor  at  the  mines  and 
smelters.  The  first  serious  retrenchment  be^n  at  Bingham  when 
the  Boston  Consolidated  Mining  Company  laid  off  300  men.  Then 
the  United  States  Mining  Company  sQut  down  its  Telegraph  mine 
and  practically  stopped  work  at  the  Galena  mine.  The  Bingham 
Consolidated  Mining  Company  ceased  production  at  its  Commercial 
mine,  and  the  Tintic  Mining  and  Development  Company  closed  down 
the  Yampa  mine  and  smelter.  Following  the  closmg  of  the  mines, 
the  Bingnam  Consolidated,  United  States,  and  Utah  Consolidated 
smelters  conmienced  preparations  for  closing  their  plants.  The 
smelters  operating  after  the  1st  of  January,  1908,  were  the  Murray 
lead  plant  of  the  American  Smelting  and  !Etefining  Company  and  the 
copper  plant  of  the  Garfield  Smelting  Company  at  Garfield.  The 
capacity  of  the  latter  plant  was  brought  to  1,200  tons  of  ore  daily 
before  the  close  of  the  year.  The  equipment  of  this  includes  Mc- 
Dougall  roasters  and  a  Huntington  and  Heberlein  converter  plant 
with  20  pots.  Large  bins  have  oeen  constructed  for  the  storage  of 
25,000  tons  of  crude  ore  and  concentrates.  From  these  bins  the  ore 
is  conveyed  by  Eobins  belt  to  the  sampling  mill  and  from  there  to 
the  blast-furnace  bin  and  the  McDougall  roasters.  The  plant  is 
built  for  a  daily  capacity  of  1,500  tons.  The  Utah  Smelting  Com- 
pany operated  its  copper  furnaces,  situated  north  of  Ogden,  up  to 
the  time  market  conditions  in  the  metals  caused  a  suspension  of 
operations.  The  Bingham  Consolidated  Company's  smelter  at  West 
Jordan  was  closed  indefinitely. 

Railroad  building  continued  during  1907,  and  the  Western  Pacific 
Eailway  was  completed  to  Bews  in  Nevada.  It  benefits  the  Deep 
Creek  region  to  a  considerable  extent,  but  to  reach  the  mines  in  the 
Clifton  district  a  spur  track  of  40  miles  will  have  to  be  built.  The 
completion  of  the  Kio  Grande  Western  Company's  "  sky  line "  at 
Bingham  has  been  an  important  event,  making  more  extensive  opera- 
tions possible  in  the  mining  of  the  copper-bearing  monzonite  por- 
phyry. In  Juab  County,  in  Tintic  district,  the  Eureka  Hill  Kail- 
way  Company  is  building  a  line  of  narrow-gage  railroad  to  connect 
various  mines  with  the  smelter  of  the  Tintic  Smelting  Company 
under  construction  near  Silver  City. 

On  account  of  the  scarcity  of  fuel,  electric  power  is  rapidly  tak- 
ing the  place  of  steam  in  several  Utah  mining  camps.  The  Telluride 
Power  Company  has  installed  a  number  of  generating  stations,  as 
follows :  Two  on  the  Provo  River  in  Utah,  1  on  Battle  Creek  in  Utah 
County,  1  on  the  Jordan  River  in  Salt  Lake  County,  and  1  on  the 
Logan  River  in  Cache  County.  Consolidated  with  these  stations  is 
the  Grace  Station  on  Bear  River  in  Bannock  County,  Idaho.  The 
power  of  these  stations  will  aggregate  43^00  horsepower.    The 
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standard  transmission  voltage  is  40,000,  and  in  most  instances  de- 
livery is  made  at  this  voltage  to  customers.  The  output  of  the  sta- 
tions mentioned  is  used  for  lighting  a  number  of  towns  and  cities 
in  Utah,  and  is  used  for  mining,  milling,  smelting,  and  other  indus- 
tries in  the  Tintic,  West  Mountain,  and  Camp  Floyd  districts,  also 
at  Garfield  and  other  points.  The  transmission  consists  of  approxi- 
mately 600  miles  of  40,000- volt  lines  and  about  75  miles  of  5,000- volt 
lines.  It  is  stated  that  aluminum  wire  equal  to  No.  4  copper  wire  is 
used  for  more  than  three-fourths  of  the  line  connecting  the  6  sta- 
tions. The  power  is  measured  by  Bristol  or  other-  standard  curve- 
drawing  wattmeters,  and  rates  range  from  $5.40  per  horsepower  per 
month  for  a  500-horsepower  plant  to  $8  per  horsepower  per  month 
for  the  smaller    plants  using  4  to  14  horsepower. 

The  plant  of  the  Beaver  River  Power  Company,  near  Beaver  City, 
in  Beaver  County,  was  finished  the  latter  part  of  1907  and  will 
furnish  power  and  light  to  Milford,  Frisco,  and  Newhouse  at  rates 
ranging  from  $6.40  per  horsepower  per  month  for  500  horsepower 
plant  to  $10  per  horsepower  per  month  for  the  smaller  plants  using 
5  to  24  horsepower. 

In  American  Fork  Canyon,  near  the  town  of  the  same  name,  are 
located  2  electric  power  plants  of  the  Utah  County  Light  and  Power 
Company.  A  third  one  is  to  be  constructed  during  1908.  These 
plants  supply  the  small  towns  and  large  pumping  plant  at  the  mouth 
of  Jordan  River  for  Salt  Lake  City.  It  also  delivers  power  to  the 
Tintic  mining  district. 

Near  Park  City,  in  Summit  County,  the  Ontario  Mining  Company 
operates  a  power  plant  at  the  mouth  of  its  drain  adit.  This  plant 
supplies  electric  power  to  its  own  property  and  to  the  Daly  West 
mine. 

Mining  timber  used  in  the  mines  is  shipped  from  Oregon.  Only  a 
small  percentage  of  the  native  timber  is  consumed. 

In  tne  following  table  is  shown  the  output  of  gold,  silver,  copper, 
lead,  and  zinc  for  the  year  1907,  by  counties : 

Production  of  gold,  silver,  copper,  lead,  and  zinc  in  Utah  in  1907,  by  counties. 


Coantj, 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

BeftTer,  Emery,  Iron,  Piute,  and 
Sevlera 

Fine  ounces. 
15,678.98 

2,229.12 

669.12 
108,012.91 
76,707.17 
8,418.62 
27,612.02 
8,661.78 

3824,010 

46«080 

U,658 

2,282,826 

1,686,678 

178,928 

670,791 

176,781 

Fine  ounces. 
395,682 

9,806 

242 
3,623,193 
2,185,997 
2,794,662 
468,472 
1,612,182 

•261,118 

6,471 

160 

2,391,807 

1,442,758 

1,844,404 

809,192 

998,040 

Pounds. 
5,663,122 

2,609,401 

1,987 

7,766,881 

46,606,202 

945,722 

789,621 

45,098 

fl,130,6'2r> 

621,880 

397 

Boxelder,  Uatgaji,  Millard,a  and 
^ushlnf^tcyn 

Garfield,  Grand,  San  Juan,  and 
Uinta 

Juab 

1, 551, 166 

SaHIiftke 

9,801,241 
189,144 
147,904 

smnmit  and  Warn  tcb 

Tooelo 

Utah 

9,020 

IWal 

247,759.68 

6,121,646 

10,990,076 

7,268,460 

64,256,884 

12,851,877 

*No  production  reported  from  Sevier  and  Millard  counties  in  1907. 
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Production  of  gold,  silver,  copper,  lead,  and  zinc  in  Utah  in  1907,  by  counties — 

Continued. 


County. 

Lead. 

Zinc. 

Total  value. 

Quantity. 

Value. 

Quantity. 

Value. 

Beaver,  Emery,  Iron,  Piute,  and 
Sevier 

Pounds. 
4,491,292 

71,300 

8238,039 
3,779 

Pounds. 
1.039,144 

861.310 

f2, 015, 102 

578,210 

12,115 

Boxelder,  Morgan,  Millard,    and 
Washington 

Garfield,  Grand,   San  Juan,  and 
Uinta 

Juab 

15,489.612 
24,308,988 
36,234.767 
13,618,601 
21,823,687 

820,944 
1,288,376 
1,920,442 

716,486 
1,156.660 

6.996,242 
18,618,068 
4,148,181 
1,989,517 
2,840,491 

Salt  Lalte 

Summit  and  Wasatch 

288,784 
4,164,988 

16,268 
245,144 

Tooele 

Utah 

Total  .r 

115,938,037 

6,144.716           5.4.'i2.gift 

821,722 

81,692,911 

Tonnage  of  ore  sold  or  treated,  number  of  producing  mines,  and  tenor  of  ores  in 
Utah  in  1906  and  1901,  by  counties. 


County. 

Ore  sold  or  treated 
(short  tons). 

Number  of 
deep  mines  pro- 
ducing. 

Average  total 
value  per  ton. 

Average  yalne 

per  ton  In  gold 

and  sIlTer. 

1907. 

Increase  (-h) 

or  de- 
crease (-). 

1906. 

1907. 

1906. 

1907. 

1906. 

1907. 

Beaver,  Emery,  Iron,  Pi- 
ute, and  Sevier  <» 

Boxelder,  Millard, a  Mor- 
gan, and  Washington . . . 

Garfield,  Grand,  San  J  uan, 
and  Uinta 

291,179 

24,924 

211 
242,428 
1,522.978 
235,628 
310,801 
41,517 

-  27,694 
-H  18,369 

-H        195 

-  59,293 
+506,056 

-  29,164 
-109,284 
-h  21,592 

19 
5 

1 
30 
35 
15 
13 

8 

28 

10 

3 
41 
40 
16 
17 
10 

86.38 

23.60 

18.06 
25.01 
12.22 
22.12 
6.61 
51.68 

86.92 

23.20 

14.17 
28.86 

8.94 
17.58 

6.40 
56.33 

82.00 

6.89 

18.06 
16.76 

3.12 
10.43 

2.76 
20.91 

82.01 
2.11 
12.29 

Juab 

19  07 

Salt  Lake 

1.99 

Summit  and  Wasatch 

Tooele 

8.57 
2,83 

Utah 

28,28 

Total 

2,669,6% 

+320,877 

126 

165 

13.37 

11.87 

5.51 

4.63 

«  Millard  and  Sevier  counties  were  producers  in  1906  only. 

Tonnage  of  ore  to  gold  and  silver  mills  and  concentrating  mills,  with  amount  of 
gold  and  silver  eontained  in  hi^llion  produced  in  Utah,  in  1907,  by  counties. 


Ore  to  gold  and  silver  mills. 

Ore  to  con- 

County. 

Quantity. 

Gold  in 
bullion. 

Silver  In 
bullion. 

centrating 
mills. 

Beaver  Emery,  Iron,  Piute,  and  Sevier 

Short  tons. 

56,912 

4,467 

206 

?264,588 
35,027 
2,497 

Fimoz. 
38,366 
3,645 

1 

Short  tcfns. 
189,261 

Boxelder,  MUlard,  Morgan,  and  Washington 

Garfield,  Grand,  San  Juan,  and  Uinta 

Juab 

9,706 

Salt  Lake 

748.027 

Summit  and  Wasatch 

178.290 

Tooele 

201,436 

655,916 

37 

88,89S 

Utah                    

2,620 

Total 

263,020 

858,027 

42,049 
0.16 

1,211,197 

Per  ton        .         
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Production  of  gold,  silver,  and  associated  metals  from  Utah  concentrates  in 

J907,  by  counties. 


County. 

Quantity. 

Gold. 

Silver. 

Ck)pper. 

Lead. 

Zinc. 

Total 
value. 

Beaver.  Emery,  Iron,  Piute, 
and  Sevier 

Short  tons. 
21,436 

127 

Fineoz. 
1,431.96 

525.81 

Fineoz. 
36,809 

976 

Pounds. 
2,690,520 

Pounds. 

Pounds. 

$592,000 

Boxelder,    Millard,    Mor- 
gan, and  Washington .... 

Garfield,  Grand,  San  Juan, 
and  Uinta 

18,739 

12,606 

Juab 

2,089 
63,331 
34,679 
26,883 
604 

87.22 

8,593.61 

3,218.76 

423.69 

51.81 

23,605 

335,334 

1,031,926 

288,894 

12,357 

1,347,913 
7.305.217 

88,821 

Salt  Lake 

i6,362,')55 

4,046,652 

Summit  and  Wasatch 

Tooele 

318,873  !l6,836,038 
699,768  1  7.723.492 

258,784 

1,718,961 
748, 728 

Utah 

350,482 

27,803 

Total 

139,049 

14,332.76  !l.  729.901 

20,011,716   33.581.881 

258,784 

7,235,471 

Production  of  gold^  silver,  copper,  lead,  and  zinc  from  Utah  crude  ore  shipped 
to  smelters  in  1901,  by  counties. 


Ck)unty. 

Crude 
ore. 

Gold. 

Silver. 

Copper. 

Lead. 

Pounds. 
4,491,292 

52,561 

Zinc. 

Total 
value. 

Beayer,    Emery,    Iron, 
Piute,  and  Sevier 

Boxelder.   Mlllaid.   Mor- 
gan, and  Washington 

Short  tons. 
46,006 

20,457 

6 
232,722 
774,951 
60,626 
25,972 
39.027 

Fine  oz. 
1,442.54 

8.86 

i67,*925.'69* 

68,113.66 

5,194.76 

296.94 

8,499.99 

Fineoz. 
320,427 

5,186 

144 
3,599,588 
1.860,663 
1,762,626 
179,  Ml 
1,499,825 

Pounds. 
2,962,602 

2,609,401 

1,987 

7,755,831 

30,203,647 

626,849 

39,753 

45,098 

Pounds. 

$1,133,192 
528,272 

Garfield.  Grand,  San  J  uan, 
and  Uinta 

492 

Juab 

14,141,599 
17,003,771 
19,398,719 
6,795,109 
21,473,105 

6,907,421 

g^ltf^kA,    ,,              

""(a)'" 

9,571,401 

Summit  and  Waaatch 

Tooele 

2,424,220 
684,860 

Utah 

2,312,688 

Total 

1,188,767 

191,481.44 

9,218,029 

44,245,168 

82,356,156  i5, 194, 132 

23,562,536 

•  County  figures  can  not  be  given  on  account  of  disclosing  individual  production. 
Number  of  mines  classified  by  chief  products  in  Utah  in  1901,  by  counties. 


Uluea 

pToduct. 

Go  Ell 
placer 
mines, 

hy 
aratillcj. 

Deep  TDiues. 

Ooanty. 

■m 

Gold, 

vcr. 

Gold 
and 
di- 
ver. 

GoJd, 

ver 
atiil 
cop^ 
per 

Gold, 
sil- 
ver, 
coi> 

and 
lead. 

Gold. 

ver 
and 
lead. 

Sil- 
ver 
and 
lead. 

lead, 
and 
stinc. 

Beaver,  Emery,   Iron,  Pfute, 
and  Sevier » ^ » ,.  - 

28 

10 

17 
41 
40 
18 
17 
10 

5 

2 
1 

12 

4 

1 
10 
It 

2 

oe 

2 

3 
t 

% 
2 

Boxelder,    MDlaid,    Moismn, 

and  Waahington*--^. -.-,,... 

1 

Qarfleld,  Ofan^t  Ban  Juan,  and 
triota,.*,. .*»» ,**.« 

14 

Juab....... ...- 

21 

olO 

8 

1 

6 
1 

5 
8 

2 
2 

salt  Lake....... * 

Aiimpnif. a^tid  W^J^^^^rr    t          r 

Tooele  .,. ...,, 

1 

1 

I 

1 

1 

0t»h , ,.,. 

TW»1 - 

179 

14  1       1 

1 

0 

40 

m 

BA 

10 

1 

•  Two  reported  zinc  also. 
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REVIEW  BY  INDIVIDUAL  COUNTIES. 
BEAVER   COUNTY. 

The  total  value  of  the  Beaver  County  output  of  gold,  silver,  copper, 
lead,  and  zinc  in  1907  was  $1,713,251,  an  increase  of  $45,439  over  the 
output  in  1906.  This  increase,  caused  by  the  production  of  copper 
from  the  Cactus  mine  of  the  Newhouse  Mines  and  Smelter  Corpora- 
tion, made  up  for  the  decrease  in  lead  ore  from  the  Horn  Silver  mine 
and  the  gold  of  certain  other  producers.  Zinc  ore,  siliceous  in  char- 
acter, of  shipping  grade,  was  produced  by  the  Talisman  mine  in  Star 
district.  Sulphide  zinc  ore  was  mined  and  shipped  from  the  Horn 
Silver  mine  in  San  Francisco  district  and  the  Moscow  mine  in  the 
Star  district.  No  value  was  realized,  however,  from  zinc  ore  from 
the  latter  property.  A  lead  and  copper  smelter,  the  property  of  the 
Majestic  Copper  Company  at  Milford,  has  been  idle  for  two  years, 
but  before  the  fall  in  the  price  of  metals  a  plan  to  put  it  into  com- 
mission was  being  considered. 

Beaver  Lake  district. — The  Majestic  Copper  Company,  operating 
the  O.  K.  mine  in  this  district,  the  Harrington  Hickory  mine  in  the 
Star  district,  and  the  Old  Hickory  in  the  Kocky  district,  could  not 
hold  out  with  lower  prices  of  metals  and  ceased  work  in  September. 
Before  the  panic  there  was  hope  of  stripping  enough  ore  from  the 
workings  oi  its  Old  Hickory  claim  to  give  it  a  new  start.  The 
decline  m  the  metal  prices,  however,  cut  off  the  small  margin  of  profit 
at  which  it  was  operating. 

Granite  district. — In  prospecting  the  Kinff  of  the  Hills  claims  some 
ore  containing  copper  and  silver  was  shipped.  The  ore  deposit  occurs 
in  a  contact  between  limestone  and  granite. 

Indian  Peak  distiict. — The  Utah-Indian  Peak  Mining  CompanVr 
operating  the  Silver  King  property,  shipped  lead  ore  containing  sil- 
ver taken  out  in  development  work. 

Lincoln  district. — The  Buckeye  group  of  claims  produced  a  test 
shipment  of  ore  carrying  7  per  cent  of  copper,  as  well  as  gold  and 
silver.  The  Hecla  Mining  and  Milling  Company,  owning  1  patented 
claim  and  3  locations,  actively  developed  its  property  and  shipped 
an  oxidized  lead  ore  containing  gold  and  silver.  The  Lincoln  mine 
and  the  Creole  group  of  claims  were  under  lease  to  the  States  Mining 
Company  during  the  year.  The  Creole  shipped  from  a  contact  de- 
posit a  number  of  carloads  of  oxidized  iron  ore,  with  copper  and 
silver.  On  the  Lincoln  property  a  large  pump  was  installed  for  un- 
watering  the  mine,  which  is  opened  up  to  a  depth  of  400  feet  by  an 
incline  shaft.  No  ore  shipments  were  made  from  this  property  in 
1907,  but  evidence  of  its  former  productiveness  is  shown  by  the  large 
dumps  of  discarded  zinc  ore,  which  was  sorted  from  the  rich  lead  ore 
shipped. 

/San  Francisco  district. — ^According  to  the  published  report  of  the 
Horn  Silver  Mining  Company  for  1907,  the  zinc  ore  bodies  are  esti- 
mated at  35,000  tons;  lead  ore,  40,000  to  50,000  tons,  and  the  mill 
tailings,  133,000  tons.  The  gross  value  of  the  tailings  containing 
lead  and  zinc  is  estimated  at  $1,285,000.  The  shipments  of  ore  in 
1907  amounted  to  14,532  tons,  of  which  12,327  tons  were  lead  ore, 
averaging  about  21  per  cent  lead ;  159  tons  were  copper  ore,  averaging 
in  copper  about  18  per  cent;  and  2,046  tons  were  zinc  ore,  averaging 
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about  32  per  cent  in  zinc.  The  net  value  received  for  the  total  out- 
put amounted  to  $110,181.52.  The  average  cost  of  ore  extraction 
was  $3.63  per  ton.  This  cost  included  labor  on  ore,  $1.38 ;  labor  on 
dead  work,  56  cents ;  labor  on  surface,  97  cents ;  supplies,  timber,  fuel, 
etc.,  72  cents.  The  metal  contained  in  the  ore  shipped  amounted  to 
3,583,554  pounds  of  lead,  24,508  pounds  of  copper,  1,244,182  pounds 
of  zinc,  206,537  ounces  of  silver,  and  284.19  ounces  of  gold.  The 
mining  was  performed  on  the  600,  700,  and  800  north  levels  by 
lessees  and  the  company.  Dividends  aggregating  $5,642,000  have 
been  paid,  including  $60,000  during  1907. 

At  Frisco  the  old  slag  dumps  of  the  smelters,  which  treated  the 
Horn  Silver  ores  in  the  early  days  of  its  operation,  produced  a  num- 
ber of  carloads  of  sorted  slag,  containing  lead  and  silver.  The  Im- 
gBrial  mine,  now  the  property  of  the  Nevada-Utah  Mines  and  Smelter 
orporation,  made  important  shipments  of  copper  ore,  with  gold  and 
silver,  which  was  taken  out  by  lessees  working  on  the  property.  The 
company  owns  the  Comet  claim  with  a  shaft  250  feet  deep  adjoining 
the  Cactus  property.  The  Washington  group,  an  old  patented  prop- 
erty in  Lober  Gulch,  now  owned  by  the  (Jupric  Mines  Company,  made 
a  small  test  shipment  of  lead  ore.  The  Newhouse  Mines  and  Smelter 
Corporation,  operating  the  Cactus  mine,  made  regular  shipments  of 
copper  concentrate  and  sulphide  copper  ore,  containing  gold  and 
silver,  until  October,  when  the  output  was  curtailed  one-half.  Atten- 
tion for  the  rest  of  the  year  was  given  to  development  in  the  mine. 
A  winze  is  being  sunk  from  the  adit,  or  600-foot  level.  It  is  200  feet 
deep  and  will  fe  continued  200  feet  deeper,  making  a  total  of  1,000 
feet  from  the  surface.    During  the  scarcity  of  fuel  coal  cost  the  coni- 

8 any  $10.75  per  ton.  Electric  power  is  arranged  for  with  the  Beaver 
liver  Power  Company,  which  will  supply  it  by  the  fall  of  1908. 
The  concentrator,  using  Harz  jigs  and  Wilfley  tables,  has  a  daily  ca- 
pacity of  600  tons  of  ore.  According  to  a  published  report,  the  ton- 
nage of  ore  blocked  out  in  the  mine  is  estimated  at  4,332,023  tons, 
•with  an  average  content  in  copper  of  2^  per  cent.  The  mill  saving 
is  80  per  cent  and  the  production  cost  of  copper  is  given  at  7  cents 
per  pound.  The  December  output  of  1,555,472  pounds  of  copper  con- 
tained 183.4  ounces  of  gold  and  6,120  ounces  of  silver.  Dividends 
paid  during  1907,  amounting  to  $300,000,  were  the  first  paid  by  the 
company.  The  Iron  Queen  Consolidated  Mining  Company  has  taken 
over  the  holdings  of  the  former  Indian  Queen  and  Leland  companies, 
comprising  30  claims  at  Newhouse  and  adjoining  the  possessions  of 
the  Blackbird  Company. 

Star  district. — ^The  Moscow  Mining  and  Milling  Company,  own- 
ing one  of  the  oldest  claims  in  the  district,  has  been  a  producer  during 
different  periods  for  the  last  twenty-five  years.  Development  work 
during  this  time  was  carried  on  in  a  haphazard  way.  In  1906  the 
company  was  reorganized,  and  since  then  the  property  has  been  a 
regular  shipper  of  lead  and  zinc  ores.  The  main  shaft  is  sunk  to  a 
depth  of  435  feet.  The  ore  bodies  occur  at,  or  in  close  proximity  to, 
an  intersection  of  a  north-south  fissure  with  a  certain  bed  of  white 
granular  or  somewhat  siliceous  limestone.  It  strikes  east  and  west 
and  has  a  dip  of  about  35°  north.  The  ore  bodv  has  a  thickness  of 
over  20  feet  in  places  and  extends  from  15  to  20  feet  on  either  side  of 
fi  fissure  into  the  limestone.    A  number  of  cars  of  high-grade  lead  ore 
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was  shipped  from  the  property  during  the  year.  A  deposit  of  low- 
grade  zinc  sulphide,  formed  on  the  foot  wall,  has  lead  ore  above  it 
that  is  easily  kept  separate  in  mining.  The  Estella  mine,  operate 
by  the  Milwaukee  Leasing  Company,  is  opened  by  a  vertical  shaft 
300  feet  deep  and  an  incline  shaft  200  feet  deep.  The  mill,  equipped 
for  amalgamation,  of  25  tons  daily  capacity,  was  not  operated  durmg 
1907.  The  Progressive  Mining  Company,  operating  the  Kathleen 
property,  developed  with  a  vertical  shaft  sunk  165  feet,  made  several 
small  shipments  of  ore  containing  copper  and  silver.  The  Cedar  Min- 
ing Company  carried  on  development  work  during  the  year  and  made 
shipments  of  carbonate  lead  ore,  with  silver.  Its  shaft  is  275  feet 
deep.  The  Talisman  Mining  Company  operated  on  the  Talisman  and 
Stalwart  claims,  from  which  was  taken  at  200  foot  depth  a  high-grade 
silver-lead  carbonate  ore,  which  was  shipped  to  Salt  Lake,  and  a  sili- 
ceous zinc  ore,  shipped  to  Kansas.  The  St.  Mary's  group,  operated  by 
lessees,  made  shipments  of  ore  taken  from  near  the  surface.  The 
values  are  mainly  of  copper,  with  some  silver. 

BOXELDER  COUNTY. 

Lucin  district. — The  Rosebud  claim  was  productive  of  a  copper- 
lead  ore  containing  silver.  The  Salt  Lake  Copper  Company,  operat- 
ing the  Copper  Mountain  mine,  is  developed  by  numerous  orifts, 
winzes,  raises,  etc.,  aggregating  12,000  feet  of  work.  Re^lar  ship- 
ments of  oxidized  copper  ore,  with  traces  of  gold  and  silver,  were 
made  to  Salt  Lake  City  in  1907. 

Park  ValUy  district. — ^The  Century  Gold  Mining  and  Milling 
Company  operated  its  16-stamp  mill,  equipped  for  amalgamation  and 
concentration,  during  part  of  the  year.  The  product  consisted  of 
gold  and  silver  bullion  and  a  lead  concentrate. 

Promontory/  district. — The  Lakeside  Copper  Company  developed 
its  property  by  a  vertical  shaft  120  feet  deep  and  by  40  feet  of  drifts. 
A  siliceous  copper  ore,  containing  a  smaU  quantity  of  silver,  was 
shipped  as  a  test. 

EMERY  COUNTY. 

Unorganized  distrirt. — The  Frandsen  property,  located  14  miles 
west  of  Greenriver  post-office,  on  the  San  Rafael  River,  made  a  test 
shipment  of  copper  ore. 

GRAND  COUNXr. 

La  Sal  distrirt. — The  Boston  and  Utah  Copper  Company,  near 
Castleton,  has  its  property  developed  by  7  prospect  drifts,  ranging 
from  20  feet  to  255  feet  in  length,  aggregating  1,035  feet.  A  test 
shipment  of  ore,  containing  copper  and  silver,  was  made.  The 
Eureka  and  Point  Lookout  group  was  productive  of  some  gold  and 
silver  ore,  which  was  treated  in  an  arrastre. 

Miners  Basin  distrkt. — The  Tornado  Gold  Mining  Company  was 
operated  during  1907  entirely  by  lessees,  who  mined  some  gold  ore 
which  was  treated  in  a  5-stamp  amalgamation  mill. 
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IRON  COUNTY. 

The  Jennie  Gold  Mining  Company,  at  Gold  Springs,  at  the  Nevada 
State  line,  which  started  with  a  milling  equipment  of  4  Nissen  stamps, 
added  8  in  1907,  bringing  the  total  to  12,  each  crushing  an  average 
of  10  tons  of  gold  and  silver  ore  per  day.  Allowing  for  stops,  re- 
pairs, etc.,  the  12  stamps  crush  about  100  tons  during  24  hours. 
Below  each  stamp  and  30  feet  of  amalgamation-plate  surface.  Pierce 
amalgamators,  1  to  each  3  stamps,  are  installed.  It  is  stated  the 
treatment  costs  will  not  exceed  $3  a  ton  on  the  crude  ore.  The  com- 
pany reports  that  careful  sampling  and  measurement  of  the  ore 
bodies  exposed  give  an  average  per  ton  of  $9  in  gold  and  silver. 
The  tonnage  is  estimated  at  70,ObO  tons  blocked  out  in  the  mine, 
which  is  developed  to  a  depth  of  175  feet.  The  Independence  Gold 
Mining  Company  has  purchased  property  between  its  own  domain 
and  that  of  the  Jennie  and  will  hasten  development.  The  Big  Four- 
teen property  at  Stateline  shipped  ore,  produced  in  1906,  containing 
gold  and  silver. 

JUAB  COUNTY. 

Fish  Springs  district. — The  producers  of  the  region  are  as  follows : 
Utah  Mining  Company,  Fish  Springs  Mining  Company,  Galena 
Mining  Company,  and  Carnation  Mining  Company.  The  Utah  mine 
is  the  hrgest  producer  of  the  district.  It  is  located  on  the  south  slope 
on  an  east  and  west  spur  of  the  Fish  Springs  Mountain.  In  July, 
1891,  the  first  shipment  of  carbonate  ore,  amounting  to  3  tons,  assay- 
ing 43  per  cent  or  lead  and  194  ounces  of  silver,  netted  the  company 
$623.10.  From  that  time  all  expenditures  have  been  met  through 
the  productiveness  of  the  property.  The  owners  organized  the  year 
following  the  discovery  and  capitalized  it  for  100,000  shares,  with  a 
par  value  of  $10,  and  placed  10,000  shares  in  the  treasury.  In  Janu- 
ary, 1907,  the  deepest  shaft,  which  is  800  feet,  was  burned  of  its  lining 
of  timber  from  top  to  bottom,  and  the  shaft  house  was  destroyed. 
Repairs  have  since  been  made  and  an  equipment  installed  consisting 
of  a  150-horsepower  gasoline  engine  and  compressor  plant  for  power 
drills.  During  the  time  of  repair  work,  development  and  production 
were  carried  on  from  an  old  shaft.  Up  to  the  present  time  all  of  the 
shipments  have  been  made  from  the  south  or  foot  wall  side  of  a 
porphyry  dyke  about  30  feet  wide,  which  has  a  slight  dip  to  the  north, 
ana  this  has  been  followed  down  to  the  800- foot  or  water  level  of  the 
mine.  The  ore  occurs  in  a  siliceous  dark  blue  limestone.  Some  ore 
also  occurs  on  the  other  side  of  this  porphyry  dyke.  This  dyke  is 
said  to  pass  through  the  full  length  of  two  adjoining  claims,  the 
Galena  and  the  Meteor.  The  Utah  Company  paid  in  dividends 
during  1907  $24,300,  making  a  total  to  date  of  $252,800.  The  Car- 
nation Mining  Company,  nearby,  is  doing  development  and  the  Me- 
teor is  preparmg  for  active  work. 

Mount  Neho  district. — The  Fredie  claim,  owned  by  the  Nephi  Min- 
ing Company,  is  developed  by  a  drift  350  feet  long.  Lead  ore,  con- 
taming  a  small  amount  of  silver,  was  shipped  to  a  Salt  Lake  smelter. 

Tintic  district. — The  Tintic  Smelting  Company,  which  was  or- 
ganized in  1906,  selected  a  site  in  January,  1907,  near  Silver  City, 
for  their  new  l€»td  smelter,  which  is  conveniently  reached  from  all 
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mines  of  the  Tintic  district.  At  the  close  of  1907  this  was  nearing 
completion  and  it  began  operations  in  September,  1908.  The  capacity 
is  500  tons  per  day.  In  May,  grading  was  commenced  for  the  Kureka 
Hill  Railway,  which,  with  tne  smelting  company,  is  one  of  the  Knight 
organizations,  and  is  to  handle  the  ore  from  all  of  the  properties  under 
control,  as  well  as  do  a  custom  business.  The  railroad  will  be  10  miles 
long.  Beginning  with  July,  freight  rates  on  ores  shipped  to  the  Salt 
Lake  Valley  smelters  from  Tintic  were  reduced,  which  resulted  in  in- 
creasing the  tonnage  of  low-grade  ore.  Freight  rates  in  effect  are — 
on  ore  netting  $5  per  ton,  $1.10;  over  $5  and  under  $10  per  ton,  $1.25; 
over  $10  and  under  $15  per  ton,  $1.75 ;  over  $15  and  under  $20  per  ton, 
$2.25 ;  and  on  ore  netting  over  $50  per  ton,  $3. 

Production  of  gold,  silver,  and  associated  metals  in  the  Tintic  district,  Juah  and 
Utah  counties,  Utah,  in  1906  and  1907,  with  increases  and  decreases. 


Metal. 

1906. 

1907. 

Increase  (+)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Valne. 

Qnantity. 

Value. 

Gold fine  ounces.. 

Silver do 

Copper pounds. . 

98,125.07 

4,610,794 

7,321,471 

82,022,190 

$1,925,066 
3.069,232 

.1,418.044 
1,825,265 

U3,065.44 
4,949.062 
7,756,831 

33,019,242 

12,387,270 
8:266  898 
1,661,166 
1,750,019 

+    484,960 
+    997,068 

+1412.204 
+  177,161 
H-  188,122 
—    75,246 

Total 

8,252,607 

8,904,848 

+  652.241 

1 

In  1907  Tintic  district  again  showed  a  substantial  gain  in  mineral 
output,  which  aggregated  a  total  value  of  $8,904,848 — ^^reater  by 
$652,241  than  that  of  1906.  The  increase,  both  in  quantity  and  in 
value,  was  for  gold,  silver,  and  copper.  The  lead  production  de- 
creased slightly  in  value.  The  tonnage  of  ore  mined  decreased 
89,072  tons,  but  the  average  value  per  ton  advanced  from  $25.98  to 
$31.97.  Large  gains  were  reported  m  gold  by  the  Centennial-Eureka 
and  the  Mammoth  mines  and  in  silver  by  the  Colorado  mine.  In 
1906  the  producers  reporting  numbered  31,  and  in  1907  the  number 
had  inc^reased  to  40.  The  district,  and  in  fact  Juab  County  in  which 
it  is  located,  ranks  first  in  the  production  of  gold,  silver,  and  lead,  and 
second  in  that  of  copper.  The  tonnage  of  ore  mined,  amounting  to 
278,504  tons,  was  shipped  to  the  smelters,  with  the  exception  of  about 
4  per  cent  which  was  treated  in  the  2  concentration  mills,  and  resulted 
in  a  lead  concentrate  valued  at  $116,624,  containing  ^old  and  silver. 
The  total  tonnage  of  the  district  is  divided  according  to  metallic 
content  into  17,813  tons  of  dry  or  siliceous  ore ;  155,OiO  tons  of  copper 
ore ;  105,728  tons  of  lead  ore,  and  423  tons  of  copper-lead  ore.  No 
zinc  ore  was  reported.  The  copper  ores,  which  constituted  55.66  per 
cent  of  the  total  tonnage  of  the  district,  was  the  source  of  77.02  per 
cent  of  the  gold  produced  and  41.10  per  cent  of  the  silver  output. 
This  ore  and  the  lead  ore  were  mined  from  replacement  depK>sits  in 
limestone.  Of  pyritic  ore,  included  with  dry  or  siliceous  ores,  2,152 
tons  were  mined  from  deposits  in  igneous  rocks  and  contained  a  very 
small  quantity  of  gold  and  silver.  The  ores  containing  copper  are 
produced  mainly  in  the  southern  part  of  the  district  and  average  less 
than  2.5  per  cent  of  copper.  This  also  applies  to  the  lead  ores  as  to 
the  quantity  of  copper  associated,  but  these  ores  are  sometimes  rich 
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in  gold.  The  Mammoth  mine  in  particular  produces  a  siliceous  ore 
which  averages  over  1  ounce  in  gold  and  5  ounces  in  silver,  but  its 
lead  ores  are  the  richest,  containmg  on  an  average  over  3  ounces  of 
gold,  9  ounces  of  silver,  and  15  per  cent  of  lead  per  ton.  The  bullc 
of  the  lead  ores,  aggregating  105,728  tons,  is  a  carbonate,  and  com- 
prises 37.96  per  cent  of  the  district  total.  The  lead  ores  were  the 
source  of  22.38  per  cent  of  the  gold  and  57.17  per  cent  of  the  silver. 
These  ores  average  from  $2  to  $6  in  gold,  from  12  to  100  ounces  in 
silver,  and  12  to  35  per  cent  of  lead.  The  ore  deposits  in  Tintic 
district  ^  are  of  3  kinas,  those  in  sedimentary  rocks,  those  in  igneous 
rocks,  and  contact  deposits.  The  deposits  in  sedimentary  rocks  are 
the  most  important  and  occur  in  4  fracture  zones  striking  north- 
south.  The  western  fracture,  known  as  the  Eureka  zone,  has  the 
Gemini,  Bullion-Beck,  Eureka  Hill,  and  Centennial-Eureka  mines. 
The  second  zone  is  the  Mammoth,  having  the  Eagle,  Grand  Central, 
Mammoth,  and  Sioux-Ajax  mines.  On  the  third,  or  Godiva  zone,  are 
the  Godiva,  May  Day,  Uncle  Sam,  Humbug,  Northern  Spy,  Boss 
Tweed,  and  North  Star  claims.  The  fourth  zone,  or  the  eastern 
fracture,  has  the  Beck  Tunnel,  Colorado,  and  Sioux  Consolidated 
mines.  In  the  igneous  rock  formations  the  Sunbeam  mine  is  in  the 
monzonite  and  the  Swansea  mines  in  the  rhyolite.  No  contact  de- 
posits containing  the  valuable  metals  have  been  found,  although  con- 
siderable prospecting  has  been  performed.  The  iron  ore  found  on 
the  contact  contains  a  trace  of  gold  and  a  small  quantity  of  silver. 
This  iron  ore,  containing  59  per  cent  of  iron,  is  sold  to  the  lead 
smelters  for  flux.  On  the  contact  are  the  Dragoon  and  Brooklyn 
mines,  both  shippers  of  iron  ore.  The  producers  of  the  district, 
named  in  order  of  the  value  of  their  production,  are  as  follows: 
Centennial-Eureka  Mining  Company,  Manmioth  Mining  Company, 
Beck  Tunnel  Consolidated  Mining  and  Milling  Company,  Grand 
Central  Mining  Compaiw,  May  Day  Mining  Company,  Bullion  Beck 
and  Champion  Mining  Company,  Gemini  Mining  Company,  Yankee 
Consolidated  Mining  Company,  Eureka  Hill  Mining  Company, 
Lower  Mammoth  Mming  Company,  Uncle  Sam  Mining  Company, 
Carisa  Copper  and  Gold  Mining  Company,  Ajax  Mining  Company, 
Eagle  and  Blue  Bell  Mining  Company,  Victoria  Mining  Company, 
Godiva  Mining  Company,  Eidge  and  Valley  Mining  Company,  Tin- 
tic  Iron  Company,  Swansea  Mming  Company,  Laclede  Mining  Com- 
pany, Black  Jack  Mining  Company,  United  Sunbeam  Mining  Com- 
pany, Star  Consolidates  Mining  Company,  Silver  Park  Mining 
Company,  Tesora  claim.  Mount  Vernon  Mining  Company,  Undine, 
Snowflake,  Brooklyn,  Victor,  Bullock,  South  Swansea,  and  Primrose 
claims. 

The  Ajax  Mining  Company,  in  its  annual  report  for  the  year  ending 
October  1,  1907,  gave  the  amount  of  development  work  as  981  feet 
during  that  year.  The  management  has  been  confining  the  develop- 
ment mainly  to  the  1,000-foot  level.  Shipments  were  made  during 
the  year  amounting  to  8,091  tons  of  ore,  which  averaged  2.2  per  cent 
of  copper,  and  3.7  ounces  of  silver,  and  0.10  ounce  of  gold  per  ton.  The 
general  average  of  the  metal  content  of  the  ore  is  low,  caused  by  a 
clean-up  of  tne  ore  from  the  old  stopes  and  on  the  snrfa(»e.  TIk^ 
Carisa  mine  produced  196  cars  of  ore  during  1007,  amounting  to 

•Pblio  No.  65,  Geologic  Atlas  U.  S.,  U.  S.  Geol.  Sur\'ey,  1900,  p.  5. 
64949— M  B  1907,  PT  1 29 


4e50  MINERAL.  BESOUBCES. 

7,481  tons,  averaging  0.7  ounce  of  gold,  and  6.12  ounces  of  silver, 
pier  ton,  and  5.18  per  cent  of  copper.    The  development  work  con- 
sisted of  1,048  feet  of  drifting  and  crosscutting,  and  368  feet  of 
raises.    Most  of  the  ore  produced  came  from  the  Northern  Spy  and 
Carisa  claims.     In  the  Spy  property  the  ore  was  taken  from  all  the 
levels  down  to  the  seventh,  ancl  in  the  Carisa  property  the  ore  was 
mined  from  the  50-foot  to  the  500-foot  levels,  inclusive.    The  Spy 
shaft  is  800  feet  deep,  and  the  deepest  workings  in  the  Carisa  are  at 
700  feet.    The  Centennial-Eureka  mine  produced  in  1907  a  siliceous 
copper,  gold,  and  silver  ore,  containing  small  quantities  of  lead;  it 
amounted  to  104,910  tons,  averaging  about  $30  gross,  or  equal  parts 
in  value  for  the  gold,  silver,  and  copper.     The  1907  output  is  an 
increase  of  18,496  tons  over  that  reported  for  1906.     The  vertical 
shaft  is  2,144  feet  deep,  the  same  as  m  1906.     A  drift  driven  south 
from  the  shaft  on  one  of  the  upper  levels  about  9  years  ago  encoun- 
tered the  great  ore  body,  a  replacement  chimney  in  limestone,  which 
is  thus  far  the  largest  found  in  the  district,  and  has  been  followed 
vertically  for  more  than  1,000  feet.     It  is  350  feet  long  and  100  feet 
wide,  pitching  about  50°  southward.    The  Gemini  Mining  Company, 
during  the  latter  part  of  the  year,  opened  up  an  important  body  of 
ore  between  the  1,700- foot  and  the  1,800- foot  levels.     From  the  fact 
that  its  surface  elevation  is  lower,  the  workings  of  this  mine  are 
deeper  than  any  others  in  the  district.     Water  level  has  been  reached 
at  1,700  feet,  and  the  ore  below  is  found  to  carry  increased  copper 
values   as  depth   is  attained.     The  pumps  are  handling  about  60 
gallons  of  water  per  minute.     The  company  shipped   197  cars  of 
carbonate  lead  ore,  taken  from  above  the  1,700-foot  level,  and  paid 
$100,000  in  dividends  during  1907.     This  makes  a  total  of  $2,000,000 
paid  l)v  the  company.     The  Bullion  Beck  and  Champion  mine  con- 
tinued to  be  a  ])roducer  under  the  lease  system,  and  of  the  248  cars 
of  ore  sliipped  during  the  year  the  larger  portion  was  carbonate  lead 
ore,  and  much  of  it  came  from  the  700-foot  level.     Dividends  were 
paid  amounting  to  $80,000,  wliich  makes  the  total  paid  by  the  com- 
pany $2,()()8,400.     The  Silver  Park  mine  was  developed  during  1907. 
The  shaft  is  350  feet  deep,  and  a  surface  drift  is  700  feet  long.     A 
small  production  resulted.     From  the  Eureka  Hill  mine  200  cars  of 
ore  were  shipped,  taken  out  of  the  property  by  a  number  of  lessees. 
Dividends    estimated    at    $100,000    were    paid,    making    a    total    of 
$1,050,000   since   the   c()m])any    was   organized.     The  Laclede   mine 
shaft  is  500  feet  deep,  with  levels  at  each  100  feet.     It  produced  27 
cars  of  ore  in  IDOT.     The  vertical  shaft  of  the  Godiva  mine  is  900 
feet  deep.     Most  of  the  UkuI  ore  taken  out,  which  was  low  grade,  was 
treated   in   the   '20-ton   concentration   mill   on   the  property.     There 
were  9  cars  of  lead  (!onc(Mit rates  shipped,  containing  gold  and  silver. 
The  lower  Mammoth  mine  has  a  vertical  depth  of  1,800  feet.     Ore- 
was  mined  between  the  l,500-fo()t  and  the  1,700-foot  levels,  and  ship- 
ments made  consisted  of  285  cars.     Dividends  were  paid  during  the 
year  amounting  to  $5*3,073,  which  makes  the  total  paid  by  the  com- 
pany $08,073.     Late  in  the  year  the  property  was  equipped  with  an 
electric  hoist,  wliich  handles  the  product  to  the  1.200- foot  level,  and 
with  an  auxiliary  hoist  from  that  level  down  to  the  1,800-foot  station. 
The  Mammoth  mine  sliipj)ed  587  cars  of  crude  ore,  containing  gold, 
silv(»r,  copper,  and  lead  in   11)07.     The  shaft  is  at  a  depth  of  2,800 
feet  and  continues  to  be  the  deepest  one  in  the  district.     Shipments 
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of  ore  at  the  greatest  depth  contained  3.6  ounces  of  gold,  and  2 

ounces  of  silver  per  ton.    Some  ore  shipped  from  the  2,260-foot 

level  averaged  11  per  cent  in  copper.    One  shipment  of  20  tons 

returned    144   ounces   in   gold   per   ton.     Dividends   amounting   to 

$80,000  were  paid  during  1907,  which  makes  the  total  sum  $2,180,000. 

The  old  mill,  formerly  used  for  ore  treatment,  was  dismantled  late 

in  the  year  and  the  timbers  used  in  the  mine.    The  Eagle  and  Blue 

Bell  mine  during  1907  made  shipments  of  ore  amounting  to  227  cars, 

against  296  cars  the  year  before.     The  ore  contained  gold,  silver, 

copper,  and  lead.     The  shaft  of  the  mine  is  1,100  feet  deep.     The 

Star  Consolidated  mine  shipped  7  cars  of  crude  ore  containing  lead, 

with  gold,  silver,  and  copper.    This  property  is  now  consolidated 

with  that  of  the  Black  Jack  Mining  Company.     The  South  Swansea 

mine  produced  3  cars  of  lead  sulphide  ore,  with  iron  sulphides.     The 

shaft  IS  800  feet  deep.     The  Swansea  mine  produced  46  cars  of  crude 

ore,    containing  chiefly   silver-bearing  galena,   pvrite,   and   quartz. 

It  is  developed  by  a  shaft  1,050  feet  deep,  but  is  hlled  with  water  to 

within  650  feet  of  the  surface. 

The  main  veins  in  the  Swansea  mine,  and  in  its  neighbor,  the 
South  Swansea,  have  a  northerly  strike,  a  dip  of  over  80°  and 
they  average  3  feet  in  width.  The  lead  carbonate  ores  extended  to  a 
depth  of  about  250  feet,  and  changed  at  that  depth  into  a  barren 
pyrite,  which  continued  for  100  feet  in  depth,  when  galena  made  its 
appearance,  forming  a  permanent  ore  to  the  water  level  at  650  feet 
from  the  surface.  The  Uncle  Sam  Consolidated  Mining  Company 
owns  the  Humbug,  Cyrus-Oliver,  and  four-fifths  of  the  Richmond- 
Anaconda  group  of  claims,  adjoining  the  Humbug,  and  400,000 
shares  in  the  May  Day  propei-ty.  The  shipments  consisted  of  192 
cars  of  crude  ore,  and  dividends  were  paid  amounting  to  $70,000 
during  1907.  This  makes  a  total  paid  from  the  Uncle  Sam  property 
and  its  May  Day  holdings  of  $200,000.  The  mine  is  developed  to  a 
depth  of  500  feet  by  an  mcline  shaft.  A  drift  on  the  260-foot  level 
follows  a  bedding  of  the  limestone,  highly  mineralized,  to  the  east 
170  feet,  encountering  a  large  ore  deposit,  which  has  provided  a 
constant  supply  of  shipping  ore,  containing  0.10  to  0.50  ounce  of 
gold,  10  to  50  ounces  of  silver  per  ton,  0.10  to  0.18  per  cent  of 
copper,  and  5  to  50  per  cent  of  lead.  On  the  260-foot  level,  at  a 
point  50  feet  north,  an  incline  shaft  has  been  started  to  intercept 
another  ore  deposit.  The  mineral  solutions  seem  to  have  followed 
along  certain  favorable  beds  of  limestone,  and  at  the  intersection  of 
a  fault  or  fissure  ore  deposits  of  considerable  magnitude  have  formed. 
The  Colorado  mine,  which  is  one  of  the  new  properties  to  begin 
shipping*  in  1907,  is  located  on  the  east  slope  of  the  Godiva  Moun- 
tains. The  ore,  which  is  chiefly  a  silver-bearing  lead  carbonate,  was 
encountered  at  a  depth  of  250  feet.  The  ore  body  trends  northerly 
and  southerly  and  in  places  is  known  to  be  40  feet  wide.  From  the 
bottom  of  the  shaft  the  ore  is  reported  490  feet  to  the  south,  and  to 
the  north  a  distance  of  280  feet.  At  a  distance  750  feet  north  of  the 
first  shaft  a  second  one  has  been  completed  to  250  feet  in  depth  in 
limestone.  Shipments  of  ore  were  made  to  the  smelters  in  Salt  Lake 
City  in  1907  amounting  to  257  cars  of  varying  weight.  The  ore  aver- 
aged $6  in  gold  and  93  ounces  of  silver  per  ton  and  35  per  cent 
of  lead.    Dividends  were  paid  in  1907  amounting  to  $620,000.    The 
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Beck  Tunnel  property  began  as  a  producer  two  years  ago  and  con- 
tinued to  ship  an  even  grade  lead  ore,  which  averaged  about  $50  net 
per  ton  during  1907.     The  ore  is  mainly  a  carbonate,  with  some 
galena,  and  of  this  character  of  ore  411  cars  were  shipped.    All  of 
the  ore  was  taken  from  the  300-foot  level,  which  is  the  total  depth 
of  the  shaft,  and  a  drift  was  driven  300  feet  east  where  the  ore  body 
was  encountered.     For  many  feet  along  this  ore  deposit  timbers  4 
and  o  sets  in  width  and  6  and  7  high  are  in  evidence.    About  1,000 
feet  north  of  the  first  shaft  the  company  is  sinking  a  new  one,  which, 
in  December,  was  over  250  feet  deep.    The  company  paid  dividends 
amounting  to  $340,000  in  1907,  which  makes  a  total  of  $940,000  paid 
since  operations  began.     The  Grand  Central  mine  produced  during 
the  year  a  total  of  284  cars  of  ore,  containing  silver,  lead,  and  coppjer. 
Dividends  were  paid   during   1907   amounting  to  $147,500,  which 
makes  the  total  paid  since  the  beginning  of  operations  amount  to 
$1,30G,250.     Development  work  consists  of  a  shaft,  which  has  been 
sunk  to  a  depth  of  2,000  feet,  and  from  the  various  levels  drifts  have 
been  run  covering  a  distance  of  about  5  miles.    The  ore  and  supplies 
are  handled   over  an   aerial  tramway  1  mile  long.    The  Victoria 
mine,  under  the   Grand   Central  Mining  Company's  management, 
paid  $30,000  in  dividends  during  1907,  making  the  total  paid  since 
the  beginning  of  operations  $142,500.     There  were  shipped  during 
the  year  85  cars  of  ore.     The  Tintic  Iron  Company,  operating  the 
property  known  as  the  Dragoon  mine,  shipped  292  cars  of  iron  ore, 
used  for  flux  at  the  Salt  Lake  Valley  smelters.    A  double  compart- 
ment prospecting  shaft  is  down  600  feet.     It  is  the  intention  to  sink 
deeper  during  the  coming  year.     A  great  deal  of  interest  has  been 
developed  in  the  section  occupied  by  this  property  since  the  recent 
discoveries  in  the  Colorado  and  Beck  Tunnel  properties.     The  analy- 
sis of  the  iron  ore  shows  that  in  composition  it  is  not  unlike  the  direct 
oxidization  of  ])yrite  in  the  ore  bodies  of  the  deposit  in  limestone, 
and  the  hope  is  entertained  that  exploration  at  depth  will  disclose 
rich  secondary  deposits  l)eneath  the  iron  capping.     The  May  Day 
Mining  Company  produced  and  shipped  from  its  property  221  cars 
of  ore  containing  0.03  to  O.IG  ounce  of  gold  and  11  to  30  ounces  of 
silver  per  ton  and  15  to  47  i)er  cent  of  lead.     A  shaft  has  been  sunk 
800  feet  with  the  intention  of  continuing  150  feet  deeper.     The  total 
development  work  will  aggregate  2(),400  feet.     The  milling  plant  is 
one  of  interest  in  tlie  concentration  of  cerussite  ore.     It  has  been 
enlarged  to  treat  ()5  tons  of  ore  ])er  day,  is  equipped  with  tables  and 
Ilarz  jigs,  and  treats  an  ore  averaging  G  per  cent  of  lead  with  a  little 
copper  in  a  quartz  and  limestone  gangue,  of  which  a  large  reserve 
remains  in  the  old  slopes  of  the  mine.     A  marketable  concentrate, 
containing  about  30  ])er  cent  of  lead,  is  secured.     The  company  owns 
the   Uncle  Sam,   Inis,   lTuml)ug  No.   iJ,  and  Cory   fraction  claims. 
Dividends  were  paid  amounting  to  $04,000  in  1907,  bring  the  total 
paid  to  $91:,000.     The  Yankee  Consolidated  Mining  Company  has 
developed  it^  property  by  an  incline  shaft  500  feet  deep  and  an  adit 
about  1,900  feet  long.     Crude  ore,  containing  lead  and  silver,  was 
shipped  to  Colorado.     Other  properties  on  which  development  work 
is  progressing,  and  which  are  likely  to  be  producers  in  1908,  are  the 
Sioux  Consolidated,  Iron  Blossom,  Crown  Point,  Black  Jack,  Iron, 
Standard,  and  East  Tintic. 
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MORGAN    COUNTY. 

Argenta  district. — ^The  Carbonate  Hill  Mining  Company  did  a 
small  amount  of  development  work  on  its  property  and  shipped  lead 
ore  containing  silver. 

Morgan  dtsirict. — ^The  Chicago-Utah  Copper  Mining  Company 
developed  its  property  by  an  incline  shaft  45  feet  deep  and  a  surface 
drift  160  feet  long.    The  ore  shipped  contained  copper  and  silver. 

PIUTE   COUNTY. 

Gold  Mountain  district. — The  Annie  Laurie  property,  operated  by 
the  Gold  Mountain  Consolidated  Mining  Company,  is  developed  by 
an  adit  4,000  feet  long.  The  mill,  equipped  for  dry  crushing  and 
cyanide  treatment  followed  by  plate-amalgamation,  has  a  daily  ca- 
pacity of  200  tons.  The  property  was  operated  nearly  the  entire 
year,  but  closed  down  occasionally  for  repairs  on  the  mill.  Ship- 
ments of  gold  and  silver  bullion  were  made  to  San  Francisco.  The 
Sevier  Consolidated  Mining  Company  operated  part  of  the  year  and 
produced  gold  and  silver  bullion.  The  company  went  into  the  hands 
of  a  receiver  during  the  latter  part  of  the  year.  The  mine  and  mill 
are  equippKed  with  electric  power  generated  by  the  company  plant 
on  the  Sevier  River. 

Mount  Baldy  district. — The  Pluto  Mining,  Milling  and  Smelting 
Company,  operating  the  Clyde  group,  opened  up  a  large  deposit  of 
copper  ore  m  limestone,  and  made  several  important  shipments  of 
ore,  which  contained  silver. 

Ohio  district. — The  Webster  Mining  Company's  property,  oper- 
ated by  lessees,  produced  ore  containing  lead  and  silver.  The  Roose- 
velt Gold  and  Silver  Mining  Company  operated  the  Branch  mine, 
from  which  lessees  took  a  small  quantity  of  ore,  containing  copper 
and  silver. 

SALT  LAKE   COUNTY. 

Big  and  Little  Cottonwood  districts. — From  these  two  districts 
19,896  tons  of  ore  were  shipped,  having  a  total  value  of  $622,568  for 
the  gold,  silver,  copper,  and  lead  content.  This  production  came 
from  11  properties,  an  increase  of  1  as  compared  with  the  number 
in  1906.  The  ore  decreased  905  tons,  as  compared  with  the  output  of 
1906,  while  the  value  increased  $34,634.  The  gold  and  silver  are  con- 
taincMl  principally  in  the  lead  ores.  The  Blue  Point  Mining  and 
Milling  Company,  with  property  in  Big  Cottonwood  district,  did 
mostly  prospecting  work  on  its  property,  which  is  developed  by  6 
surface  driits  from  65  to  230  feet  in  length.  The  Copper  Apex 
Mining  Company  has  developed  its  property  by  an  incline  shaft  175 
feet  deep  and  by  1,500  feet  of  crosscutting  during  1007.  The  ore 
shipped  from  the  proper^  carried  a  good  percentage  of  lead,  ^Yith 
some  copper  and  silver.    The  property  of  the  Maxfield  Mining  Com- 

i)any  continues  to  be  operated  by  lessees.    The  ore  averages  well  in 
ead  and  silver. 

In  the  Little  Cottonwood  district  the  Columbus  Consolidated  Min- 
ing Company,  during  the  year  1907,  produced  and  shipped  6,689  tons 
of  first-class  ore,  yielding  at  the  smelter  $259,359,  or  an  average  value 
per  ton  of  $88.77  for  gold,  silver,  copper,  and  lead  content.    There 
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wtTo  also  mined  10,569  tons  of  milling  ore,  having  a  gross  average 
\  aliie  of  $11.H8  per  ton.  The  milling  ore  produced  3,210  tons  of  con- 
(vnt  rates,  which  include  227  tons  on  hand  December  31,  1906,  for 
which  the  company  received  $89,770,  or  $27.91  per  ton.  The  ratio 
of  concentration  was  3.3  tons  into  1,  and  the  saving  83  per  cent.  The 
cost  of  milling  was  $2.30  per  ton,  divided  as  follows:  Operating, 
$1.14;  improvements  and  construction,  82  cents;  repairs,  34  cents. 
Work  has  been  commenced  on  a  dramage  adit  about  4,000  feet  down 
Ihe  canyon  from  the  property.  This  adit  is  completed  for  a  distance 
of  333  feet,  but  was  discontinued  in  November,  owing  to  general 
linan-^ial  conditions.  Dividends  were  paid  during  1907  amounting  to 
$212,t>23.'  The  development  work  in  the  mine  consisted  of  2,603  leet 
of  drifts  and  crosscuts,  374  feet  of  shaft  sinking,  and  443  feet  of 
raises,  making  a  total  development  of  3,420  feet.  The  Flagstaff 
pi'operty,  owned  by  the  Consolidated  Flagstaff  Mines  Company,  pro- 
duced lead-silver  ore.  The  City  Rocks  Mining  Company  made  im- 
portant shipments  of  copper-lead  ore,  containing  silver  and  small 
quantities  of  gold.  The  Emma  Company  (Limited)  made  test  ship- 
ments of  lead  ore.  The  property  of  the  South  Columbus  Consolidated 
Mining  Ccmipany  produced  lead-copper  ore,  containing  silver,  and 
the  (\)himhus  AVedge  Mining  Company  accomplished  about  500  feet 
of  dovelonment  work  on  its  property  during  1907  and  made  shipments 
of  silver-lead  ore. 

Wt'fif  Mountain   {Bingham)  district, — Extensive  developments  of 
the  great  bodies  of  monzonite  porphyry  by  the  use  of  steam  shovels 
and  the  completion  in  February  of  an  extra  line  of  railroad  into 
Hingham  by  the  Rio  Grande  Western  Railway,  also  the  building  of 
aerial  trams  on  several  properties,  characterized  the  year's  operations 
in  (he  district.     The  mniers  of  Bingham  camp  commencecl  the  dis- 
lUs^ion  of  liigher  wages  and  waited  on  the  various  mine  managers 
aluMit  tlie  time  the  curtailment  of  copper  began.     The  dropping  of 
a  largo  force  of  miners  at  the  Boston  Consolidated  had  the  effect  of 
{Milling  an  end  to  the  agitation.     The  employees  at  the  mine  were 
i^ixen  a  voluntary  advance  of  10  per  cent  during  the  early  part  of 
IJ»0V.  which  it  was  understood  would  remain  in  effect  whUe  copper 
^1\hhI  at   IS  cents  or  better  per  pound. 


/•h»(/«(7«<»m  of  i/tild,  silver,  anil  iiHHociatcd  metals  in  West  Mountain  or  Bingham 
iiistrirt,  Salt  Lake  County,  Utah,  in  1906  and  1907, 


:^- 


Motul. 


IumhmIs. 


1906. 

1907. 

Increase  (-»-)  or 
Decrease  (— ). 

Qimntity.  '     Value. 

Quantity. 

Value. 

S1,565.4.S3 
1.179,143 
9.086.393 
l,164.4tU> 

Quantity. 

Value. 

7S.9s6.(h;     81.fia2,7S6  ,    75,7:^.2i 

1 .  9*27. 3.-X)  ;     1,2^.)!.  32.>  |     1 .  7S»-..  &S0 

:U»,  r.M.'JTti  1    7.()0^.N^5     45,431,964 

22.927.6tU  1     1,31)6.877  ,  21.971,004 

-  3.255.78 

-  140.770 
16.007,688 

-  956,597 

-  167.  .SOS 

-  112. 1^2 
^1,477.508 

-  142,411 

\\  c^l  Mountain  district  gained  only  in  its  copper  output  for  1907, 
III  UK  ix'iiM*  \»f  r»,OOV,t)SS  pounds,  valued  at  $l,477,r)08.  This  increase 
\i\  \  aluo  helped  to  swell  the  total  value  for  li)07  of  gold,  silver,  copper, 
.luvl   load  lo  $lL\tn):),48r),  which  is  i?l,15r),612  greater  than  m  1906. 
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The  tonnage  of  ore  mined  increased  500,901  tons,  while  the  average 
vahie  per  ton  decreased  from  $11.88  to  $8.05.  This  increase  in  ton- 
nage and  decrease  in  value  is  due  entirely  to  the  output  of  monzonite 
porphyry  ores  of  low  grade  mined  for  copper  by  2  of  the  mining  com- 
panies with  steam  shovels.  In  1907  the  producers  reporting  num- 
bered 29,  an  increase  of  4  over  those  reporting  in  1900.  The  district 
ranks  first  in  tonnage  of  ores  and  copper  production  and  third  in  the 
output  of  lead  for  the  State  of  Utah.  The  tonnage  of  crude  ore 
mined  and  treated  amounted  to  1,503,082  tons,  49  per  cent  of  which, 
or  737,459  tons,  was  ore  treated  in  concentration  mills,  producing 
concentrates  amounting  to  50,115  tons.  Crude  ore  shipped  to  smelters 
amounted  to  705,023  tons.  The  concentrates  contained  8,441.91 
ounces  of  gold,  254,598  ounces  of  silver,  10,030,488  pounds  of  copper, 
and  0,500,745  pounds  of  lead.  The  total  tonnage  of  ore  produced  in 
the  district  is  divided  according  to  metallic  content  into  1,398,400 
tons  of  copper  ores,  104,052  tons  of  lead  ores,  and  504  tons  of  copper- 
lead  ores.  No  siliceous  or  zinc  ores  were  reported.  Included  with 
the  copper  ore  are  074,345  tons  of  mozonite  porphyry  mined  chiefly 
for  its  copper  by  steam  shovels  and  treated  in  concentration  mills, 
which  produced  24.0  per  cent  of  the  total  copper  output  of  Utah,  or 
15,827,574  pounds,  5,570.83  ounces  of  gold,  and  51,723  ounces  of 
silver,  or  an  average  recovery  per  ton  of  ore  treated  of  23.47  pounds 
(1.17  per  cent)  of  copper,  0.008  ounce  of  gold,  and  0.077  ounce  of 
silver  per  ton.  This  class  of  ore  constituted  44.8  per  cent  of  the  total 
tonnage  of  the  district,  and  was  the  source  of  23.7  per  cent  of  the  gold 
and  7.3  per  cent  of  the  silver  recovered.  Also  included  with  copper 
ores  are  355,872  tons  of  pyritic  ore,  or  23.0  per  cent  of  district  ton- 
nage, and  38  tons  of  oxidized  iron  ore  mined  from  replacement  de- 
posits. The  sulphur  content  of  the  pyritic  ore  was  about  20  per  cent. 
There  was  recovered  from  this  ore  12,049,509  pounds  of  copper, 
15,951.17  ounces  of  gold,  and  200,180  ounces  of  silver,  or  an  average 
per  ton  of  1.09  per  cent  of  copper,  0.045  ounce  of  gold,  and  0.58  ounce 
of  silver. 

The  sulphide  copper  ores,  amounting  to  308,229  tons,  or  24.4  per 
cent  of  the  district  tonnage,  yielded  per  ton  0.093  ounce  of  gold  and 
2.16  ounces  of  silver;  and  produced  45.0  per  cent  of  the  gold  and  44.0 
per  cent  of  the  silver.  The  lead  ores,  also  mainly  sulphide,  forming 
17.1  per  cent,  or  104,578  tons,  of  the  district  tonnage,  averaged  per 
ton  0.069  ounce  of  gold  and  5.27  ounces  of  silver,  and  contained  9.5 
per  cent  of  the  gold  and  31  per  cent  of  the  silver. 

The  producers  of  the  district,  named  in  order  of  value  of  their  pro- 
duction, are:  Utah  Consolidated  Mining  Company,  Utah  Copper 
Company,  Boston  Consolidated  Mining  Company,  United  States 
Mining  Company,  Tintic  Mining  and  Development  Company,  Bing- 
ham Consolidated  Mining  and  Smelting  Company,  Bingham-New 
Haven  Mining  Company,  Utah  Apex  Slining  Company,  Phoenix 
Mining  Company^  Ohio  Copper  Company,  Nevada-Utah  Mines  and 
Smelter  Corporation,  New  England  Gold  and  Copper  Mining  Com- 
pany, Fortuna  Mining  Company,  New  Red  Wing  Gold  Mining  Com- 
pany, Sampson  Mining  Company,  Bingham  Central-Standard  Copper 
Company,  Silver  Shield  Mining  and  Milling  Company,  Aztec  Min- 
ing Company,  Butler  Liberal  Mining  Company,  United  Bingham 
Mining  Company,  Conglomerate  Mining  Company,  Utah  Bingham 
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Mining  Company,  Bingham  Butte  Copper  Company,  Inter-Mountain 
Mining  and  Industrial  Association,  and  Bingham  Mary  Copper  Com- 
pany. 

The  Utah  Consolidated  Mining  Company,  in  its  published  report 
for  1907,  shows  that  there  were  mined  dunnff  the  year  271,332  tons 
of  sulphide  copper  ore  and  1,734  tons  of  lead  ore.  The  copper  ore 
was  shipped  to  the  company's  smelter  and  the  lead  ore  was  sold  in 
the  open  market.  The  smelter  treated  272,989  tons  of  sulphide  ore 
and  6,653  tons  of  custom  ore,  an  average  of  747.9  tons  per  day  of 
sulphide  ore.  The  product  of  the  ores  was  14^76,039  pounds  of  cop- 
per bullion,  which  when  refined  yielded  13,987,551  poimds  of  fine 
copper,  390,296.13  ounces  of  fine  silver,  and  34,554.88  ounces  of  fine 
gold.  Of  this  refined  product  the  custom  ore  yielded  98,863  pounds 
of  fine  copper,  6,149.29  ounces  of  fine  silver,  and  444  ounces  of  fine 
gold.  In  1907  exploring  and  development  work  amounting  to  10,120 
feet  was  performed.  On  the  6^  level  a  large  deposit  of  copper  sul- 
phide ore  was  encountered,  from  which  36,009  tons  have  already  been 
extracted  and  shipped.  On  the  No.  6  level  another  ore  body  has  been 
developed,  making  into  a  flat  deposit  and  promising  a  gooa  tonnage. 
The  lead  ore  produced  and  shipped  came  from  No.  5  level,  where 
there  still  remains  considerable  ore.  The  tonnage  of  copper  sulphide 
ore  now  in  sight  is  estimated  at  1,202,930  tons.  The  property  is  being 
equipped  for  the  operation  of  electric  locomotives,  wnich  will  replace 
horses  for  tramming.  In  December  a  decision  of  the  United  States 
Circuit  Court  of  Appeals  was  rendered,  which  had  the  effect  of  clos- 
ing down  the  company's  smelter,  and  it  went  out  of  commission  on 
January  1,  1908.  Shortly  after  the  company  made  a  contract  with 
the  Garfield  Smelting  Company  for  the  treatment  of  800  tons  of  ore 
per  day,  which  is  about  7  per  cent  a  year  more  than  the  amount  the 
company  treated  at  its  own  smelter  during  1906  and  1907.  In 
1907,  1,600  acres  of  land  were  purchased  for  a  new  smelter  site  in 
and  below  Pine  Canyon,  Tooele  County,  and  a  distance  of  3.7  miles 
northwest  from  the  mines  at  Bingham.  Plans  and  specifications 
liave  been  completed  for  the  new  smelting  plant,  providing  for  a  daily 
treatment  of  1,500  tons. 

The  Utah  Copper  Company,  according  to  a  published  statement, 
treated  at  its  Copperton  and  Garfield  concentrating  plants  from  July 
to  December,  1907,  monzonite  porphyry  ores  froui  its  mines  amount- 
ing to  549,819  tons,  producing  18,022,080  pounds  of  copper,  or  23.6 
pounds,  e(|uivalent  to  1.18  per  cent,  to  the  ton  of  ore,  at  an  average  cost 
per  pound  of  8.03  cents.  As  the  percentage  of  steam-shovel  ore  in- 
creases this  cost  will  be  reduced.  The  Utah  Copper  Company  was 
organized  in  1903.  The  development  of  the  mine  was  commenced  in 
N()venil)er  of  that  year,  and  its  mill,  known  as  the  Copperton  plant, 
er(»cto(l  for  ex])eriniental  purj)oses,  began  operations  in  April,  1904. 
This  plant  has  been  enlar<j:ed  and  improved  from  time  to  time,  and 
now  has  a  ca])acity  of  800  tons  of  ore  per  day.  It  is  located  about  3 
miles  down  Hin<rhani  (\inyon  from  the  mine.  The  early  develop- 
ments of  the  mine  wore  designed  to  open  the  ground  for  the  applica- 
tion of  the  ''caving  system''  of  mining,  and  up  to  June,  1907,  all  of 
the  ore  was  extracted  in  this  way.     In  the  summer  of  1906  it  was  dc- 

(!(»(]  t()a(l()j)t  steam  sliovels,  and  since  the  commencement  of  thisoi>or- 
ation  7()(),00()  cubic  yards  of  cap])ing  have  l)een  handled,  uncovering 
the  e(|uivalent  of  about  6  acres  of  ore.     The  mine  has  been  developed 
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by  approximately  90,000  feet  of  undcrgrouiul  workings,  but  very 
little  such  development  has  been  done  since  January,  1907.  The 
operations  of  the  steam  shovel  have  proven  so  satisfactory  and  eco- 
nomical that  underground  mining  is  being  abandoned  as  rapidly  as 
possible.  The  ore  bodies  of  the  property  consist  of  an  altered  por- 
phyry containing  small  grains  oi  pyrite  and  chalcopyrite,  very  uni- 
formly disseminated  throughout  the  mass,  both  in  fractured  seams 
and  in  the  body  of  the  rock,  an  average  of  about  2  per  cent  copper, 
0.15  ounce  of  silver,  and  0.015  ounce  of  gold.  It  is  stated  that  34 
per  cent  of  the  total  tonnage  extracted  is  coming  from  underground 
mining  by  the  "  caving  system,"  practically  all  of  it  from  the  north 
side  01  the  canyon,  and  66  per  cent  from  steam-shovel  operations.  The 
equipment  at  the  mine  consists  of  15  steam  locomotives,  6  steam  shov- 
els, 4  of  which  are  100-ton  machines  and  2  70-ton ;  125  stripping  dump- 
cars  of  6-yards  capacity,  and  5  electric  locomotives.  At  the  Garfield 
mill  of  the  company  the  first  two  units  of  500  tons  each  were  put  in 
regular  operation  July  15,  1907,  the  fifth  section  August  17,  the 
sixth  September  1,  the  seventh  November  2,  the  eighth  on  Decem- 
ber 18,  making  a  combined  capacity  of  4,000  tons  per  day  in  commis- 
sion at  the  close  of  1907.  This  plant  will  have  when  completed  a 
capacity  of  6,000  tons  of  ore  per  day.  It  is  constructed  of  steel  and 
concrete  in  12  complete  sections  of  500  tons,  each  provided  with  inde- 
pendent driving  motors.  The  general  dimensions  of  the  main  build- 
ing are  600  by  508  feet.  The  plant  is  divided  into  3  departments — 
for  coarse  crushing,  fine  crushing,  and  concentrating.  The  coarse- 
crushing  department  consists  of  2  sections  of  a  capacity  of  3,000  tons 
each  in  16  hours.  Each  coarse-crushing  section  is  equipped  with  2 
No.  7i  gyratory  crushers  and  2. belted  rolls  with  diameter  54  inches 
and  with  face  20  inches.  In  this  department  the  ore  is  crushed  dry 
to  three- fourths-inch  size.  The  fine-crushijig  department  contains 
thirty-six  6-foot  Chilean  mills  and  twenty-four  30-inch  diameter  by 
16-inch  face  belted  rolls.  In  this  department  the  ore  is  crushed  wet 
to  40  mesh.  The  concentrating  department  contains  72  single  2- 
compartment  20-inch  by  30-inch  Harz  jigs,  48  Wilfley  tables,  and 
one  thousand  one  hundred  and  four  6- foot  vanners  of  the  suspended 
type,  together  with  necessary  elevators,  classifiers,  and  settling 
tanks.  There  are  twenty-four  4-compartment  classifiers  and  three 
hundred  and  eighty-four  9-foot  conical  settling  tanks.  The  total 
area  covered  by  the  main  mill  building  and  ore  bms  is  approximately 
7  acres.  The  receiving  bin,  to  which  ores  are  brought  from  bottom^- 
dump  railroad  cars,  has  a  capacity  of  25,000  tons;  the  receiving  bin 
for  coarse-crushed  ore  approximately  15,000  tons — a  total  storage 
capacity  of  40,000  tons,  or  about  7  days'  supply  for  the  plant.  Water 
is  supplied  to  the  mill  from  a  5,000,000-gallon  concrete  reservoir,  lo- 
cated on  an  elevation  higher  than  the  plant.  The  water  is  pumped  to 
this  reservoir  from  spring  located  near  the  power  plant.  The  power 
plant  has  a  boiler  capacity  of  12,000  horsepower,  made  up  of  water 
tube  boilers  of  600  horsepower  each,  set  in  pairs.  Goneratin<G:  equip- 
ment consists  of  5  cross-compound  condensing  engines,  2  of  1,200  kilo- 
watts each,  and  3  of  2,000  kilowatts  each,  all  connected  direct  to  100- 
revolution,  4,000-volt  alternating-current  generators.  Current  is 
transmitted  to  the  mill  at  the  generator  potential  and  transformed  to 
440  volts  for  distribution  about  the  plant.  Power  for  tlie  Bingham 
mines  and  Copperton  mill  is  transmitted  by  a  15-mile  line  at  40,000 


458  MINERAL  EESOtJBCES. 

volts,  which  is  transformed  down  to  440  for  use  by  the  induction 
motors. 

The  Boston  Consolidated  Mining  Company,  according  to  its  an- 
nual statement  to  stockholders,  producea  and  shipped  during  its 
fiscal  year  ending  September  30,  1907,  134,305  tons  of  sulphide  ore, 
containing  12,642.46  ounces  of  gold,  78,128.91  ounces  of  silver,  and 
6,146,925  pounds  of  copper.  The  cost  of  producing  the  copper  aver- 
aged 8.65  cents  per  pound.  The  cost  of  mining  this  ore,  including 
development,  was  $314,584.68,  or  $2.34  per  ton;  transportation  to — 
smelters,  $67,755.78;  smelting,  $354,400.43;  freight  and  refining":! 
charges  upon  bullion,  $94,734.54;  total,  $834,475.43.     On  June  24,^=^ 

1906,  the  first  steam  shovel  to  operate  in  the  Bingham  mines  com 

menced   digging,  and   since  that  time  3   others  have  been   added — 
During  the  year  these  shovels  stripped  and  removed  2,011,733  tons  o^3 

capping.     There  was  expended  lor  these  services,  including  super 

vision,  drilling,  railway  operating,  repairs,  machine-shop  exi)enses,e' 
and  water  line  expenses,  the  sum  of  $215,107  for  labor,  or  a  labor  costnJ 
of  10.69  cents  per  ton.     There  was  expended  for  explosives,  fuel-- 
and  other  material  involved  in  the  operation,  the  sum  of  $152,177,^- 
or  7.56  cents  per  ton,  making  a  total  cost  of  18.25  cents  per  ton  torz^ 
mining,  removing,  and  disposing  of  the  capping.    At  the  beginnings 
of  1908  the  first  3  units  of  the  mill  were  put  into  operation,  each^ 
unit  capable  of  treating  about  230  tons  of  ore  per  twenty-four  hours—- 
The  entire  plant  is  divided  into  13  units,  which  have  a  total  capacity — 
of  approximately  3,000  tons  per  day.    Each  unit  is  equipped  witL 
twenty-four  l,5()0-pound  Nissen  stamps;  four  3-compartment  clas- 
sifiers; 12  conical  settling  tanks  of  the  Callow  type;  22  Wilfley  tables; 
12  slime  settlers;  and  eighteen  6- foot  Johnston  vanners,  making  for 
tlie  plant  a  total  of  312  Nissen  stamps,  52  classifiers,  156  cone  settlers, 
286  Wilfley  tables,  156  slime  settlers,  and  234  Johnston  vannei*s.    The 
ore  is  hauled  from  the  mine  at  Bingham  in  50-ton  steel  gondola  cars  in 
trains  of  30  cars  and  dumped  into  a  bin  of  a  capacity  of  14,000  tons. 
From  this  bin  the  ore  is  carried  by  conveyor  belts  to  the  crusher  plant, 
which  is  equipped  with  4  Gates  rotary  crushers,  and  from  the  crush- 
m^  plant  the  ore  is  taken  by  conveyors  to  the  top  of  the  main  mill 
bins,  which  have  a  capacity  of  16,000  tons.    The  crushed  ore  is  fed 
to  the  stamps  automatically  and  reduced  to  28-mesh  size.     The  pulp 
is  passed  to  the  classifiers,  where  it  separates  into  three  divisions, 
passing  thence  to  the  various  machines  for  the  recovery  of  the  prod- 
uct.    During  1908  it  is  estimated  that  600,000  tons  of  ore  may  be 
treated  and  produce  14,000,000  pounds  of  copper,  and  the  mill,  when 
once  completed,  will  handle  1,000,000  tons  of  ore  per  year,  producing 
23,000,000  pounds  of  copper. 

The  United  States  Mining  Company  reports  having  extracted 
during  1907  from  its  Bingham  properties  97,321  tons  of  ore.  Owing 
to  tlie  injunction  gotten  out  by  the  farmers  against  the  smelting  plant, 
these  properties  were  not  extensively  worked  during  the  latter  half  of 
the  year.  The  property  is  equipped  with  an  aerial  tramway,  which 
connects  the  mines  with  the  railroad  bins,  11,000  feet  distant. 

The  Yampa  Smelting  Company  in  November,  after  closing  down, 
commenced  work  on  repairs  and  enlargement  of  its  smelter,  increasing 
the  capacity  from  400  tons  to  750  tons  of  ore  per  day.  The  Tintic 
Mining  and  Development  Company  installed  at  the  mine  an  electric 
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power  equipment  and  completed  the  12,000-foot  aerial  tramway  con- 
nected with  the  Yampa  smelter. 

The  Bingham  New  Haven  Mining  Company  produced  and  shipped 
ore  and  carried  on  development  work  in  its  mine  during  1907.  The 
lower  adit  was  finished  during  September,  and  at  a  point  870  feet 
from  the  portal  the  vein  was  crosscut  for  128  feet.  This  work  was 
begun  in  October  and  remained  unfinished  at  the  close  of  the  year. 

The  Utah  Apex  mine  is  developed  by  an  incline  shaft  500  feet  deep 
and  hj  a  tunnel  2,800  feet  in  length.  The  property  is  equipped  with 
an  aerial  tramway  3,000  feet  in  length,  which  was  put  into  operation 
in  February.  Shipments  of  high-erade  ore  to  the  smelter  aggregated 
100  tons  per  day,  while  200  tons  of  low-grade  ore  per  day  were  mined 
and  shipped  to  the  Markham  Gulch  mill. 

The  Markham  Gulch  Milling  Company  completed  its  200-ton  con- 
centrating mill  in  May.  The  mill  is  owned  jointly  by  the  Utah  Apex 
and  the  Utah  Development  Company. 

The  Ohio  Copper  Company's  property  is  located  a  mile  and  a  half 
from  the  terminus  of  the  Rio  Grande  Railway,  and  covers  1,600  acres, 
which  includes  the  mill  site,  located  about  3  miles  from  the  mine. 
The  developments  of  the  mine  extend  to  500  feet  in  depth  below  an 
old  adit  driven  from  Bingham  Canyon.  It  is  reported  that  these 
developments  have  exposed  a  large  body  of  low-grade  copper  ore. 
To  work  this  body  of  ore,  the  main  transportation  adit  is  expected  to 
cut  it  at  a  vertical  depth  of  520  feet  below  the  deepest  present  devel- 
opment of  the  mine.  During  1907,  2,920  feet  of  drifts  and  crosscuts 
in  ore  have  been  driven  on  the  Cunningham  adit  level.  This,  together 
with  660  feet  of  raises  and  1,900  feet  of  sublevels  above,  has  blocked 
out  and  made  ready  for  immediate  extraction  a  reported  immense 
tonnage  of  concentrating  ore  above  this  level.  The  development  has 
been  planned  with  a  view  to  cutting  up  the  ground  into  blocks  ap- 
proximately 100  feet  square,  by  driving  sublevels  25  feet  apart  from 
raises  at  the  corners  of  these  blocks,  rendering  the  same  amenable  to 
mining  by  the  caving  system.  No  work  was  done  between  the  Cun- 
ningham adit  level  and  the  400-foot  level.  On  the  400-foot  level 
about  700  feet  of  drifts  and  crosscuts  in  ore  have  been  driven.  The 
500- foot  level,  being  the  deepest  and  most  interesting,  because  of  what 
it  might  prove  in  showing  the  continuity  of  ore  with  depth,  has  had 
3,230  feet  of  drifting  and  crosscutting  in  ore,  and  852  feet  of  raises 
connecting  with  the  400-foot  level  above.  The  development  work 
includes  me  sinking  of  a  new  shaft  from  the  surface  to  a  connection 
with  the  500- foot  level,  which  will  be  continued  through  a  connection 
with  the  main  transportation  adit  520  feet  vertically  below.  During 
the  last  three  years  the  company  leased  a  large  mill,  which  stands  on 
the  Winnemuck  mine  in  Bingham  Canyon.  Its  capacity  was  about 
150  tons  of  ore  daily,  and  it  was  used  as  an  experimental  plant  in 
working  out  details  for  a  new  mill  started  during  the  latter  part  of 
1907.  The  plant  will  have  a  capacity  of  2,000  tons  of  ore  daily,  and 
is  to 'be  equipped  with  6  jaw  crushers,  8  rolls,  144  jigs,  10  Chilean 
mills,  and  382  Wilfley  tables.  The  slime  plant  will  be  equipped  with 
72  Wilfley  slime  tables,  180  Callow  tanks,  and  12  buddies.  The  mill 
will  be  divided  into  4  independent  sections,  driven  by  separate 
motors.  The  company  has  estimated  the  cost  of  mining  the  low- 
grade  porphyry  ore  by  the  caving  system  at  70  cents  per  ton.     The 
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cost  of  milling  is  placed  at  50  cents  per  ton  of  crude  ore,  and  the  cost 
of  smelting  is  placed  at  $3  per  ton  of  concentrates.    - 

The  Last  Chance  mine  of  the  Nevada-Utah  Mines  and  Smelter 
Corporation  made  regular  shipments  of  smelting  ore  and  began  the 
operation  of  its  milling  plant  in  May. 

The  New  England  Gold  and  Copper  Company  accomplished  about 
2,044  feet  of  development  work.  This  mine  is  opened  by  2  adits,  each 
about  2,000  feet  long.  There  were  mined  ana  shipped  about  7,000 
tons  of  milling  and  smelting  ore  during  the  year.  The  50-ton  lead 
concentrator  was  remodeled  and  added  to  during  the  early  part  of 
1907.  All  work  was  discontinued  November  15,  1907,  when  the 
smelters  declined  further  shipments. 

The  Montezuma  Mining  Company  made  shipments  from  a  raise 
from  the  250-foot  level,  where  a  body  of  ore  was  encountered  assay- 
ing high  in  lead  and  silver. 

SUMMIT  AND  WASATCH   COUNTIES. 

The  output  of  these  counties  is  confined  to  the  Park  City  region, 
which  covers  the  mineral  area.  The  production  of  metals  in  the 
region  in  1906  and  1907  is  shown  in  the  following  table: 

Production  of  gold,  silver,  and  associated  metals  in  Park  City  mining  region. 
Summit  and  Wasatch  counties,  Utah,  1906  and  1907, 


Metal. 

1906. 

1907. 

Increase  (+)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do 

Copper pounds. . 

Lead do — 

Zinc do 

11,884.67 
3.765,339 
1.194,216 
46,511,176 
3, 518, 139 

S245,678 
2,516,077 

280,484 
2,651,137 

214,607 

8,413.52 

2,794,652 

945,722 

36,234,757 

258,784 

«173,923 

1,844,404 

189,144 

1,920,442 

15,268 

-  3,471.15 

-  960,787 

-  248,494 
-10,276,419 

-  3,259,355 

-  71.755 

-  671.673 

-  41,*10 

-  730.695 

-  199,339 

Total 

5,857,983 

4, 143, 181 

-1,714,802 

The  gold  and  silver  originated  chiefly  in  the  lead  ores,  and  their 
production  from  this  source  for  the  last  six  years  is  as  follows: 

Production  nf  gold  and  silver  contained  in  lead  ores  in  Uinta  or  Park  City 
district,  Sununit  and  Wasatch  counties,  Utah,  in  1902,  1903,  1904,  1905,  1906, 
and  1007. 


1902. 

1903. 

14,744 
6,836,908 

1904. 

1905. 

1906. 

1907. 

Gold 

Silver  .... 

fine  ounces.. 

do.... 

ir>.o-2r, 

7, 907, 296 

13,643 
5,814,386 

14,807 
3,998,165 

11,884.66 
3,756,339 

8,413.52 
2,794,^V2 

The  Park  City  region  shows  a  decline  of  $1,714,802  as  compared 
with  the  output  of  190G  in  the  total  value  of  $4,143,181  of  all  metals 
produced  in  1907.  The  tonnage  of  ore  mined  decreased  29,164  tons 
and  the  average  value  per  ton  from  $22.12  to  $17.58.  In  1907  there 
were  15  producers  reporting,  1  more  than  in  1906.  Of  the  235,628 
tons  of  ore  produced  in  1007,  75.6  per  cent  was  treated  in  concentra- 
tion mills,  the  remainder  being  shipped  crude  to  smelters.  The  3 
concentration  mills,  at  the  Silver  King,  the  Daly  West,  and  the  Daly 


GOLD,   SILVEB,  COPPER,  ETC.,  IN   WESTERN   STATES.  461 

Jud^  mines,  and  4  small  tailing  plants  on  Silver  Creek,  treated  a 
totalof  185,002  tons  of  ore  and  tailmgs  producing  34,679  tons  of  con- 
centrates, containing  3,218.76  ounces  of  gold,  1,031,926  ounces  of 
silver,  318,873  pounds  of  copper,  16,836,038  pounds  of  lead  and  258,784 
pounds  of  zinc,  figured  as  spelter.  The  gross  value  of  the  concentrate 
amounted  to  $1,718,961,  or  an  average  of  $49.56  for  each  ton  of 
concentrate  and  $9.29  for  each  ton  of  crude  ore  and  tailings  handled 
by  the  concentrators.  The  crude  ore  shipped  to  smelters  aggregated 
50,626  tons,  containing  5,194.76  ounces  or  gold,  1,762,626  ounces  of 
silver,  626,849  pounds  of  copper,  and  19,398,719  pounds  of  lead.  The 
total  gross  value  of  the  shipping  ore  was  $2,424,220,  an  average  value 
of  $47.88  per  ton.  The  ores  mined  are  largely  the  sulphide  and 
carbonate  ores,  which  aggregated  229,333  tons,  containing  8,340.55 
ounces  of  gold  and  2,772,109  ounces  of  silver.  Siliceous  ore,  so  called 
from  its  low  content  of  lead,  aggregating  72,065  tons,  included  the 
reconcentration  of  6,712  tons  of  tailings  on  Silver  Creek,  part  of 
which,  classed  as  lead-zinc  ore,  produced  zinc  in  addition  to  the  gold, 
silver,  and  lead.  The  copper  ore  production  was  small,  aggregating 
1,270  tons,  containing  54.91  ounces  of  gold  and  1,067  ounces  of  silver. 
Producers  of  the  region  for  1907  were  as  follows:  Silver  King 
Coalition  Mines  Company,  Daly  West  Mining  Company,  Daly  Judge 
Mining  Company,  Little  Bell  Consolidated  Mining  Company,  Daly 
Mining  Company,  Jupiter  Mining  Company,  American  Flag  Mining 
Company,  and  4  tailing  plants  on  Silver  Creek.  The  reports  of  the 
principal  producers  are  summarized  below. 

In  March,  1905,  a  serious  cave-in  occurred  in  the  main  Ontario 
adit  causing  the  flooding  of  the  lower  workings  of  the  Ontario,  Daly, 
Daly  West,  and  the  1,600- foot  level  of  the  Daly  Judge.  Work  of 
opening  the  adit  was  immediately  begun  and  has  been  actively  con- 
tinued since  that  time.  At  the  time  the  cave-in  occurred  it  was 
thought  that  but  one  portion  of  the  adit  had  been  damaged.  It  was 
subsequently  found,  however,  that  the  adit  was  completely  closed  in 
a  number  of  places.  Owing  to  the  poor  character  of  the  ground  and 
the  rapidity  with  which  the  water  was  rising  in  the  mine,  it  was 
found  impracticable  to  remove  the  debris  and  catch  up  the  ground. 
The  general  system  in  opening  up  the  adit  has  been  to  turn  a  "  shoo- 
fly "  or  by-pass  around  the  larger  caved  portions.  After  going 
around  the  first  large  cave-in,  6,000  feet  from  the  portal,  it  was  found 
that  a  second  had  occurred  at  a  point  about  14,000  feet  from  the 
portal;  the  debris  of  the  first  one  was  then  removed  and  the  adit 
opened  up  to  the  second.  No  attempt  was  made  to  remove  this  debris 
but  the  opening  was  securely  bulkheaded  and  a  "  shoo-fly  "  of  the 
same  cross  section  as  the  adit  started  around  the  caved  portion.  Dur- 
ing the  year  pumps  were  installed  at  No.  3  shaft  to  lessen  the  danger 
to  the  men  working  in  the  face  of  the  adit.  The  restoration  of  the 
adit  will  enable  the  resumption  of  work  on  the  lower  levels  of  the 

Principal  mines  of  the  district,  which  have  been  flooded  since  it  was 
amaged.  At  the  close  of  1907  the  drainage  adit  was  being  restored 
to  its  former  usefulness,  after  having  been  closed  for  more  than  two 
years.  *  At  the  beginning  of  the  year  the  Ontario  and  the  Daly  West 
mines  were  closed  on  account  of  labor  troubles.  These  were  acl justed 
without  serious  loss  to  either  employer  or  employee. 
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The  operators  and  miners  of  Park  City  have  agreed  on  a  uniform 
wage  scale,  which  went  into  effect  on  ifovember  15,  1907.  The  re- 
duction was  from  25  to  50  cents  per  day.  Henceforth  engineers  are 
to  receive  $4 ;  timbermen,  $3.50 ;  all  underground  men,  $3 ;  millmen, 
$3 ;   laborers  and  outside  men,  $2.75. 

In  November  construction  was  commenced  by  the  Grasselli  Chem- 
ical Company,  of  Cleveland,  Ohio,  on  a  zinc  plant,  designed  to  treat 
Park  City  middling,  and  more  especially  the  large  dump,  consisting 
of  approximately  150,000  tons  of  zinc  middling  at  the  Daly  Judge 
mill,  averaging  between  15  and  20  per  cent  of  zinc.  The  initial 
capacity  of  the  plant  will  be  50  tons,  using  Sutton  and  Steele  dry 
tables.     The  site  selected  is  near  the  Mackintosh  Sampling  Works. 

In  June,  1907,  the  Silver  King  Coalition  Mines  Company  was  in- 
corporated for  the  purpose  of  merging  the  Silver  King,  Keith-Kearns, 
Magnolia-St.  Louis,  Pinyon  Ridge,  Odin,  Belmont,  and  other  Park 
City  milling  companies,  involving  in  all  about  2,000  acres  of  ground. 
The  mill  of  the  Keith-Kearns  company  will  be  dismantled  andmoved 
to  the  site  of  the  Silver  King  plant  to  increase  the  capacity  of  the 
latter  about  one-third.  The  total  development  work  during  1907  was 
approximately  12,250  feet.  The  shaft  is  at  a  depth  of  1,300  feet, 
and  the  Silver  King  mine  of  the  company  has  a  300-ton  concentrating 
mill  in  operation. 

The  Daly  Judge  Mining  Company,  in  its  annual  statement,  reports 
for  1907  the  extraction  of  76,914  tons  of  ore,  7,933  tons  of  which  were 
shipped,  and  68,981  of  milling  ore,  w^hich  produced  (at  the  ratio  of 
8.7  to  1)  9,625  tons  of  concentrates.  The  average  assay  of  the  crude 
ore  shipped  was  16.05  ounces  of  silver;  0.056  ounce  of  gold;  18.61  per 
cent  of  lead ;  0.33  per  cent  of  copper ;  14.80  per  cent  of  zinc ;  and  14.06 
per  cent  of  iron.  The  ore  sold  for  $19.48  per  ton.  The  concentrates 
assayed  1().30  ounces  of  silver;  0.058  ounce  of  gold;  31.08  per  cent  of 
lead;  0.19  per  cent  of  copper;  7.98  per  cent  of  zinc;  and  21.27  per 
cent  of  iron ;  and  sold  for  $29.10  per  ton.  Zinc  middling,  amounting 
to  109  tons,  was  disposed  of  at  $3.43  per  ton,  the  average  assay  of 
wliich  was  6.3  ounces  of  silver;  0.025  ounce  of  gold;  3.70  per  cent 
of  lead;  26.13  per  cent  of  zinc;  and  19.15  per  cent  of  iron.  From 
5,999  tons  of  iron  middling,  assaying  6.20  ounces  of  silver;  0.040 
ounce  of  gold;  7  per  cent  of  lead;  0.22  per  cent  of  copper;  9  per 
cent  of  zinc;  and  32.08  per  cent  of  iron,  returned  a  total  of  $48,149.30, 
or  $7.96  per  ton,  the  total  ore  sales  bringing  $492,790.14.  The  total 
metal  production  from  the  property  for  1907  was  322,489  ounces  of 
silver,  1,256.10  ounces  of  gold,  9,788,680  pounds  of  lead,  and  116,793 
pounds  of  copper.  The  company  paid  in  dividends  during  the  year 
$224,850.  The  mine  development  consisted  of  3,147  feet.  Of  this 
1,608  feet  were  drifts;  598  feet,  crosscuts:  and  941  feet,  raises.  Here- 
tofore haulinir  in  the  tunnel  has  been  by  horses,  but  the  installa- 
tion of  an  electric  haulage  system  was  begun  and  this  was  to  be  in 
operation  early  in  1908.  In  the  mill  the  more  notable  improvements 
of  the  year  have  been  the  jigging,  sizing,  and  power  departments. 
In  the  first,  two  3-compartment  Harz  type  jigs  have  been  added  to 
handle  the  tailings  from  the  finer  jigs  and  the  over-size  from  the 
Callow  screen,  taking  out  lead-iron  concentrates,  high-grade  zinc 
middling  and  quartz  middling,  and  rejecting  the  worthless  portion, 
thus  diminishing  the  amount  of  material  to  be  recrushed.  For  the 
fine  sizing,  1  Wilttey  table  and  2  Callow  duplex  screens  have  been 
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put  in,  thereby  increasing  the  table  capacity.  The  full  capacity  of 
the  mill  is  400  tons  per  day,  but  at  present  only  from  210  to  250  tons 
are  treated  in  two  8-hour  shifts.  The  equipment  consists  of  Blake 
crusher,  Davis  rolls,  trommels,  jigs.  Callow  screens,  Huntington  mills, 
and  Wilfley  tables. 

The  Daly  West  Mining  Company,  in  its  published  report,  gives  the 
following  information :  During  1907  there  were  mined  54,634  tons  of 
second-class  ore  from  the  Daly  West  mine  and  8,585  tons  from  the 
Quincy  mine,  a  total  of  63,219  tons.  The  first-class  ore  amounted  to 
17,376  tons.  In  the  Quincy  mine  the  development  work  totaled  223 
feet.  Most  ^  the  ore  was  taken  from  above  the  200- foot  level.  No 
work  was  done  below  this  point,  though  large  bodies  of  ore  are  said  to 
be  still  available  in  this  portion  of  the  mine.  In  the  Daly  West  mine 
development  and  exploratory  work,  as  well  as  extraction  of  ore,  was 
carried  on  from  the  900-foot,  1,200-foot,  1,300-foot,  1,400-foot,  and 
1,550-foot  levels.  Most  of  the  ore  was  taken  from  the  first  and  the 
last  of  these.  Fifty-three  days  were  lost  during  1907  on  account  of 
labor  trouble.  The  milling  plant  operated  131  days  and  treated 
during  that  period  63,218.9  dry  tons  of  ore.  From  this  amount  there 
were  rejected  b}^  hand  picking  2,746.9  tons  of  waste.  Thus  there 
were  actually  milled  and  sampled  60,472  dry  tons,  which  produced 
7,480  dry  tons  of  concentrates,  or  a  ratio  of  8.08  tons  of  ore  into  1 
ton  of  concentrates.  The  mill  treated  during  each  24-hour  day  serv- 
ice 479.7  dry  tons  of  ore.  The  assay  of  the  crude  ore  averaged  3.32 
per  cent  of  lead  and  9.47  ounces  of  silver ;  the  average  of  the  tailings 
assayed  0.016  per  cent  of  lead  and  2.72  ounces  of  silver;  the  concen- 
trates averaged  28.15  per  cent  of  lead  and  54.54  ounces  of  silver, 
0.0408  ounce  of  gold,  1.53  per  cent  of  copper,  and  15.4  per  cent  of 
zinc.  The  improvements  in  the  mill  consisted  of  the  addition  of  9 
fine  ore  tables,  which  have  rendered  excellent  service. 

The  Little  Bell  Mining  Company  is  developed  by  a  vertical  shaft 
700  feet  deep.  The  New  i  ork-Bonapza  Mining  Company  has  opened 
its  property  to  a  depth  of  850  feet,  400  feet  of  which  have  been  sunk 
vertically  and  the  rest  on  a  dip  of  83°.  The  property  of  the  Jupiter 
Mining  Company  was  operated  entirely  by  lessees,  who  took  out  lead 
ore  carrying  silver  with  traces  of  copper. 

TOOELE   COUNTY. 

The  county  is  credited  with  17  producers,  reporting  310,801  tons 
of  ore  in  1907,  valued  at  $1,989,517,  an  average  of  $6.40  per  ton. 
This  is  a  decrease  of  109,284  tons  in  quantity  and  an  increase  of  79 
cents  in  value  per  ton.  This  increase  is  due  to  the  increase  in  the 
output  of  silver  and  zinc.  The  gold  yield  amounted  to  27,612.02 
ounces,  valued  at  $570,791  in  1907,  as  against  44,633.58  ounces,  valued 
at  $922,658  in  1906,  a  decrease  of  17,021.56  ounces  in  quantity  and 
$351,867  in  value.  The  greater  part  of  the  gold  production  in  1907 
was  from  the  Consolidated  Mercur  mine.  The  silver  produced 
amounted  to  468,472  ounces,  valued  at  $309,192,  in  1907,  as  against 
358,813  ounces,  valued  at  $240,405,  in  1906,  an  increase  of  109,059 
ounces  and  $68,787  in  value.  Copper  decreased  from  1,570,689  pounds 
produced  in  1906  to  739,521  pounds  in  1907,  a  decrease  of  831,168 
pounds  in  quantity  and  $155,239  in  value.  Lead  increased  from  a 
production  in  1906  of  13,347,160  pounds,  valued  at  $760,788,   to 
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13,518,601  pounds,  valued  at  $716,486,  in  1907,  gaining  171,441  pounds 
in  quantity  and  decreasing  $44,302  in  value.  Considerable  siliceous 
zinc  ore  was  shipped  from  the  Scranton  mine  in  North  Tintic  dis- 
trict. Ore  treated  at  gold  and  silver  mills,  where  the  treatment  is 
entirely  by  cyanide  process,  produced  gold  bullion  containing  gold 
valued  at  $555,915,  and  37  ounces  of  silver  from  the  treatment  of 
201,436  tons  of  ore.  At  3  concentration  mills,  the  Honerine  and  the 
New  Stockton  in  Rush  Valley  district  and  the  Ophir  in  Ophir  dis- 
trict, 83,393  tons  of  ore  were  treated,  producing  26,883  tons  of  con- 
centrates, which  contained  423.69  ounces  of  gold,  288,894  ounces  of 
silver,  699,768  pounds  of  copper,  7,723,492  pounds  olilead,  valued 
at  $748,728,  or  at  an  average  value  of  $27.85  per  ton.  Crude  ore 
amounting  to  25,972  tons  snipped  to  the  smelters  contained  295.94 
ounces  of  gold,  179,541  ounces  of  silver,  39,753  pounds  of  copper,  and 
5,795,109  pounds  of  lead,  which,  with  the  zinc  n'om  one  mine,  yielded 
a  gross  value  of  $684,850,-  or  an  average  value  per  ton  of  $26.37. 

Camp  Floyd  district. — The  Consolidated  Mercur  Mines  Company, 
in  its  published  report  for  the  year  ending  June  30,  1907,  states  that 
mining  was  retarded  on  account  of  floods  from  torrential  rains  and 
the  loss  of  the  sawmill  by  fire,  in  which  a  large  part  of  the  stock  of 
mining  timbers  was  stored,  and  the  tramway  motor  house,  burning 
both  the  electric  Idcomotives.  Besides  these  misfortunes,  a  fire  broke 
out  in  the  east  stope  and  a  snowslide  destroyed  the  Telluride  Power 
Company's  flume,  by  reason  of  which  the  plant  was  wholly  shut 
down  for  five  days  for  want  of  power.  The  ore  produced  during 
the  year  amounted  to  245,169  tons,  of  which  45  per  cent  was  base  ore 
and  the  remainder  oxidized  ore,  which  produced  in  gold  $642,843.90, 
or  an  average  extraction  of  $2.62  per  ton.  The  tailing,  according  to 
the  average  for  twelve  months,  assayed  98  cents.  The  mining  costs 
for  the  year,  including  prospecting,  repairs,  and  general  expenses, 
were  $354,422.09,  or  $1.45  per  ton.  The  milling  costs  were  $290,- 
124.10,  or  $1.18  per  ton.  Accordingly,  the  total  operating  expense  of 
the  company,  including  all  expenses  except  construction  items,  was 
$r)44,54().25,  or  $2.03  per  ton  of  ore  treated.  At  the  mill  operations 
were  dehiyed  on  account  of  the  shortage  of  coal  for  the  roasting  fur- 
naces. There  have  been  no  radical  changes  made,  except  in  the  slime 
phint,  which  separates  the  sand  from  the  slime,  leaching  the  former 
and  agitating  and  filtering  the  latter.  It  is  calculated  to  treat  400 
tons  of  slime  per  day.  It  was  put  in  commission  in  September,  and 
the  results  so  far  obtained  show  the  extraction  to  be  practically  the 
same  as  in  the  experimental  plant,  the  slime  tailings  averaging  45 
cents  in  gold  and  the  sand  48  cents.  During  the  year  the  roasting 
department,  operating  on  110,009  tons  of  base  ore,  expended  a  total 
of  $l'U,47r).8r),  or  $1.22  per  ton,  which  paid  for  coal,  08  cents  per 
ton ;  labor,  29  cents  per  ton ;  power,  0  cents  per  ton,  and  miscella- 
neous 10  cents  per  ton.  In  last  years  report  it  was  stated  that  lime 
was  found  to  he  more  beneficial  in  the  cyanide  process  than  caustic 
soda  for  maintaining  the  alkalinitv  of  the  solution.  For  a  short 
time  the  caustic  soda  was  used  with  lime,  but  discontinued  later  in 
the  year.  Since  that  time  it  has  been  ustnl  only  in  emergencies.  Some 
difficulty  was  fouud  witli  the  oxidized  ore,  owing  to  its  slimy  com- 
positiou.  This  will  l)(»  overcome  in  the  new  slime  plant.  The  amount 
of  ('luMincals  consumed  during  the  year  per  ton  of  ore  was  0.00  pound 
of  cyanide,  5.4  i)ounds  of  lime,  and  0.05  pound  of  caustic  soda.    The 
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latter  was  used  at  only  brief  intervals.  In  the  precipitating  depart- 
ment zinc  dust  has  continued  to  give  satisfactory  results,  but  owing  to 
the  nature  of  the  installation  the  precipitating  costs  have  always 
been  higher  than  in  ordinary  practice.  The  consumption  of  zinc 
dust  averages  0.45  pound  per  ton  of  ore  treated.  The  increase  in 
this  item  is  due  to  the  fact  that  the  high-grade  domestic  zinc  dust, 
which  was  formerly  used,  is  no  longer  obtainable,  and  it  takes  more 
of  the  inferior  imported  article  to  get  the  same  results.  The  wage 
scale  of  miners  in  the  Mercur  district  has  always  been  $2.50  for  hand 
drillers,  $2.75  for  machine  men,  and  $2.50  for  muckers  and  tram- 
mers, eight  hours  constituting  a  day's  work.  At  the  Mercur  mine 
the  wages  have  actually  averaged  much  higher,  as  most  of  the  men 
work  by  contract.  The  contracts  during  the  year  averaged  $3.84 
per  shiit.  During  the  latter  half  of  1907  the  miners  of  the  camp 
were  granted  an  increase  in  wages,  which  gave  hand  drillers  $3, 
machine  men  $3.25,  and  muckers  and  trammers  $2.75  per  day.  The 
Manning  mill  and  tailings,  located  3  miles  south  of  Mercur,  the 
property  of  the  company,  are  leased  on  a  royalty  basis  to  the  Holder- 
man  Filter  Tank  Cfompany.  The  new  plant  was  finished  and  put 
into  commission  late  in  July,  1906,  and  handles  about  100  tons  of 
tailings  per  day.  During  the  fiscal  year  of  the  company  it  handled 
19,682  tons,  yielding  a  net  revenue  of  $5,147. 

The  Sacramento  Mining  Company  ceased  shipping  bullion  and 
mercury  in  July,  1907,  and  since  that  time  has  been  engaged  in  pros- 
pecting in  the  new  portion  of  its  property. 

North  Tintic  district. — ^The  Scranton  Mining  and  Smelting  Com- 

Eany  owns  22  patented  claims.  The  ore  produced  is  shipped  from 
^el  Monte,  on  the  San  Pedro  Eailroad,  2  miles  south  from  the  prop- 
erty. Shipments  consisting  of  313  cars  of  lead  and  zinc  ore  were 
shipped  in  1907,  the  lead  ore  going  to  the  Salt  Lake  smelters  and  the 
zinc  to  eastern  works.  The  development  work  consists  of  drifts  and 
raises,  and  has  been  continued  for  500  feet  below  the  apex  of  the 
mineral  deposit. 

O'phir  district, — The  Buckhorn  mine,  the  property  of  the  Cliff 
Mining  Company,  is  developed  by  3  adits,  1,800,  1,600,  and  1,200  feet 
in  length,  respectively.  The  property,  which  was  an  important  pro- 
ducer for  the  past  three  years,  has  again  commenced  to  produce 
regularly  after  a  long  period  of  preparation  in  putting  the  mine  in 
shape  to  handle  the  ore  economically.  The  new  aerial  tramway  is  in 
commission  and  transfers  50  tons  of  ore  per  day.  The  crude  ore 
shipped  to  the  smelter  contained  a  high  percentage  of  lead,  consid- 
eraDle  silver,  and  a  small  quantity  of  copper  and  gold.  Shipments 
were  also  made  from  the  Jay  Bird,  Chloride  Point,  Eureka  Opliir, 
Hidden  Treasure,  Kearsarge,  Queen  of  the  Hills  properties,  and  from 
some  of  the  old  dumps.  The  Ophir  Hill  Consolidated  Mines  Com- 
pany operated  its  concentration  mill,  producing  a  lead-silver  con- 
centrate, which  was  shipped  to  the  Salt  Lake  smelter.  The  crude 
ore  carries  a  high  percentage  of  sulphur  and  contains  zinc  and  iron. 
It  is  not  sorted  and  all  goes  through  the  mill.  The  ore  occurs  at 
intersection  of  a  series  of  north-south  fissures  cutting  the  bedded 
limestone  strata. 

Riish  Valley  district. — The  property  of  the  Honerine  Mining  and 
Milling  Company  is  situated  about  1^  miles  from  the  town  of  Stock- 
ton.   It  owns  over  30  patented  claims  and  is  developed  by  an  adit 
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11,000  feet  long.  During  the  year  there  were  shipped  from  8  to  10 
cars  of  ore  a  month,  which  was  mined  by  lessees  on  the  property. 
Most  of  this  ore  was  taken  from  the  old  stopes  above  the  600-foot 
level,  a  section  of  the  property  that  had  been  abandoned  by  the  com- 
pany as  being  too  dangerous  to  work  in.  In  October  the  mine  and 
mill  ceased  operations  entirely  on  account  of  financial  conditions. 

The  New  Stockton  Mining  Company  enlarged  the  concentrating 
mill,  which  now  treats  150  tons  of  ore  per  day.  The  plant  started  in 
November.  From  the  mine  there  has  been  shipped  a  number  of  cars 
of  high-grade  ore,  which  was  taken  out  in  developing  the  low  grade 
deposits.  The  ore  contains  lead,  silver,  and  a  small  percentage  of 
copper. 

The  Lion  Hill  Consolidated  Mining  Company  was  organized  in 
1907,  and  the  well-known  properties,  the  Northern  Light,  Columbia, 
and  Crown  Point  mines,  worked  by  lessees  during  the  year,  will  prob- 
ably be  developed  by  this  company  in  the  future. 

The  Honerine  West  Mining  Company  and  the  Silver  Eagle  Mining 
Company  made  shipments  of  lead  ore,  containing  silver. 

UINTA    COUNTY. 

The  old  Dyer  copper  mine  in  this  county  has  passed  into  the  posses- 
sion of  Wisconsin  owners,  who  are  taking  steps  to  operate  it  again. 
The  mine  is  equipped  with  a  small  smelter  and  has  produced  con- 
siderable copper  in  the  past.  The  copper  deposit  occurs  in  sandstone, 
and  mining  was  carried  on  formerly  at  shallow  depths. 

UTAH  COUNTY. 

From  1871  to  1874  the  mines  on  Miller  Hill,  near  the  head  of 
American  Fork  Canyon,  were  active,  and  the  Sultana  Smelting 
Works,  belonging  to  the  Miller  Mining  and  Smelting  Company,  were 
operated,  producmg  lead-silver  bullion.  The  bullion  was  transported 
down  the  canyon  by  wagon  until  1872,  when  the  company  built  a 
narrow-gage  railway  to  American  Fork  Station  on  the  Utah  Central 
Railway,  now  the  San  Pedro  Railroad.  In  1875  these  mines  and  the 
smelter  were  idle,  only  occasional  lots  of  ore  being  shipped  from  the 
Miller  and  other  properties  by  prospectors  and  lessees.  This  condition 
lasted  until  1005,  when  enterprising  lessees  began  to  make  important 
shipments  from  the  Mille^  and  Wyoming  properties.  In  1907  the 
largest  yield  was  recorded  and  this,  added  to  the  output  of  other  mines 
in  the  county  and  those  of  the  Tintic  district,  brings  the  county  once 
more  into  prominence  as  a  metal  producer.  The  mines  of  the  Tintic 
district  lie  close  to  the  Utah- Juab  county  line,  which  is  marked  by  the 
crest  of  the  East  Tintic  Mountains,  and  Tintic  district  extends" into 
Juab  County,  which  embraces  its  most  productive  area.  The  mines  on 
the  Utah  County  side  have  been  small  but  regular  producers  for  a 
number  of  years,  but  its  output  was  not  materially  added  to  until  the 
Beck  Tunnel  mine  began  producing  in  1906  and  the  Colorado  mine 
in  1907.  Utah  County  is  fourth  in  total  value  of  its  metallic  output 
and  third  only  to  Summit  and  Salt  Lake  counties  in  quantity  of 
lead.  The  output  of  21,823,587  pounds  of  lead,  valued  at  $1,156,650 
is  greater  by  11,051,()84  pounds  in  quantity  and  $542,651  in  value, 
than  the  output  in  1900.     Of  silver  there  were  1,512,182  ounces,  a 
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gain  of  998,700  ounces  in  quantity  and  $654,007  in  value.  Of  gold, 
there  were  produced  8,551.78  ounces,  an  increase  of  5,004.75  ounces  in 
quantity  and  $103,457  in  value ;  of  copper,  45,098  pounds  in  quantity 
and  $9,020  in  value,  which  is  a  gain,  since  no  copper  was  reported  in 
1906.  The  total  value  of  the  1907  metallic  output  is  $2,340,491,  a 
total  gain  of  $1,309,135.  With  10  producing  mines,  as  compared 
with  8  in  1906,  there  w^ere  mined  41,547  tons  of  ore,  as  against  19,955 
tons  in  1906,  and  an  increase  in  value  per  ton  from  $51.68  to  $56.33. 
With  the  exception  of  2,520  tons  of  crude  milling  ore,  all  the  ore 
was  shipped  to  smelters.  This  amounted  to  39,027  tons  and  con- 
sisted entirely  of  lead  carbonate. 

American  Fork  district. — The  Surprise  Mining  Company  made 
several  shipments  of  lead  ore  containmg  silver.  The  Miller*  mine 
w^as  discovered  in  1870,  but  not  worked  on  a  large  scale  until  1871. 
The  deposit  lies  in  limestone,  near  the  contact  with  quartzite,  and 
seems  to  follow  the  strike  of  the  country  rock.  The  ore  deposits 
occur  irregularly  and  the  property  was  practically  abandoned  in  1874 
as  being  worked  out.  At  that  time  a  large  deposit  of  ore  was  ex- 
hausted, but  it  has  been  subsequently  followed  into  the  Wyoming 
claim  belonging  to  the  Miller  company.  It  is  in  this  claim  that  the 
operations  have  been  continued  with  great  success  since  1905.  The 
Wyoming  or  Miller  group  of  claims,  operated  by  lessees,  was  produc- 
tive of  lead  ore  with  considerable  silver  and  small  quantities  of  copper 
and  gold.  The  Pacific  Gold  Mining  and  Milling  Company  operated 
its  Blue  Rock  property,  which  is  developed  by  an  adit  800  feet  long 
and  an  upraise  165  feet.  Shipments  were  made  containing  lead  and 
silver.  The  mine  of  the  Dutchman  Mining  Company  was  productive 
through  lessees,  who  worked  over  the  old  dumps  and  surface  works  of 
the  property.  The  Milkmaid  property  produced  some  lead  ore,  con- 
taining silver.  The  Mountain  Dell  Mining  and  Milling  Company, 
operating  the  Imperial  and  Goodshall  groups,  has  an  incline  shaft 
300  feet  in  depth,  and  at  the  present  time  the  property  is  being  opened 
by  surface  level.  The  ore  shipped  carried  a  high  percentage  of  lead 
and  a  quantity  of  silver. 

Utah  County  also  has  within  its  borders  4  important  silver-lead 
producers.  These,  however,  are  reported  under  the  heading  of  the 
Tintic  district  of  Juab  County. 

WASHINGTON  COUNTY. 

Harrishxcrg  district, — ^The  Free  Coinage  property  of  the  Brundage 
Mining  and  Reduction  Company,  at  Leeds,  operated  its  5-stamp 
amalgamation  mill  on  free  silver  ore  taken  from  the  property. 

Tutsagubet  district. — The  Utah  and  Eastern  Copper  Company 
operated  its  mine  and  smelter,  producing  a  high-grade  copper  matte, 
which  was  shipped  to  eastern  refiners.  The  property  is  developed 
by  a  vertical  shaft  1,150  feet  deep.  The  Black  Warrior  claim,  op- 
erated by  the  National  Development  Company,  was  productive  of 
lead  ore  containing  silver.  The  Paymaster  mine,  operated  by  the 
Pay  Roll  Mining  and  Smelting  Company,  shipped  some  lead  ore 
containing  copper  and  silver. 

•  Raymond,  B.  W.,  Mineral  resources  west  of  the  Rocky  Mountains,  1873,  pp.  248. 
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WA8HINGTON. 

By  Charles  G.  Yale. 
PRODUCTION. 

Reports  sent  in  by  53  producers,  of  which  39  were  deep  mines  and 
14  placers,  show  that  the  production  of  gold,  silver,  copper,  and  lead 
in  Washington  for  the  calendar  year  1907  was  valued  at  $398,635. 
Of  this  total  the  ^old  yield  was  12,532.70  fine  ounces,  valued  at 
$259,074,  and  the  silver  was  55,359  ounces,  valued  at  $36,537,  or  a 
total  value  for  the  two  metals  of  $295,611,  as  compared  with  $252,386 
in  1906,  an  increase  in  these  two  metals  combined  of  $43,225.  The 
tonnage  of  ore  of  different  kinds  mined  showed  an  increase.  Siliceous 
ore  increased  from  15,029  short  tons  in  1906  to  27,627  tons  in  1907, 
or  12,598  tons.  The  largest  increase  came  from  Snohomish  County, 
where  the  Monte  Cristo  Metals  Company  made  the  greatest  output. 
Copper  ore  increased  from  11,168  short  tons  in  1906  to  14,691  tons  in 
1907,  a  gain  of  3,523  tons.  Stevens  County  produced  by  far  the  largest 
proportion  of  this  copper  ore.  Lead  ore  increased  from  936  tons  in 
14)06  to  2,095  tons  in  1907,  an  increase  of  1,159  tons.  It  all  came  from 
Stevens  County.  The  average  value  per  ton  of  gold  and  silver 
siliceous  ore  in  1907  was  $9.13,  which  is  much  lower  than  this  value 
in  1906 ;  of  copper  ore  the  average  value  in  gold  and  silver  per  ton 
was  $1.13,  and  the  average  value  of  the  silver  in  the  lead  ores  was 
$2.27  per  ton. 

During  1907  there  were  treated  at  gold  and  silver  mills  in  Wash- 
ington 4,711  tons  of  ore,  containing  $24,883  gold  and  $268  silver. 
This  was  $5.28  per  ton  in  gold  and  about  $0.06  in  silver,  a  total  per 
ton  of  $5.34  in  gold  and  silver.  To  concentrating  mills  13,697  tons  of 
crude  ore  were  shipped,  yielding  $44,721  gold,  $12,530  silver,  and 
352,663  pounds  of  lead.  Crude  ore  sent  to  smelters  in  1907  amounted 
to  26,005  tons  and  contained  $167,610  in  gold,  or  an  average  of  $6.44 
per  ton,  and  $23,590  in  silver,  an  average  of  91  cents  per  ton.  The 
average  value  in  both  gold  and  silver  was  $7.35. 

The  statement  of  production  for  1906  and  1907,  showing  increase 
and  decrease,  and  valued  at  each  year's  commercial  prices,  is  as 
follows: 

Production  of  yohl,  silrcr,  and  as^sociatcd  metals  in  Washington  in  1006  and  1907. 


Gold. 

Silver. 

Copper. 

Lead. 

Metal. 

Quantity. 

Value. 
S221. 648 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quantity. 

Value. 

Total 
value. 

1900 

Fine 
ounces. 
10, 722. 22 
12,5:i2.70 

830,738 
36,  .=)37 

Pounds. 
235,030 

5ti.«>.3fiO 

Pounds. 
926, 100 

ft59  7«7 

9RFin  fan 

rj;i7  

209,074  i  r)r).a')9 

297,812       59,562 

820,035  1  43,462  j  398,' C35 

Increa>^e(-r)  or 
decrease  (-). 

4-1,810.48 

+37,426    +9.481    +5,799  | +62, 782 

1                                1 

+  14,202    -106,065 

-9,325  j +48, 102 
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The  production  of  ore  in  Washington  in  1907  was  44,413  short  tons, 
having  an  average  vahie  of  $8.48  per  ton  in  gold,  silver,  copper,  and 
lead,  as  against  27,133  tons,  having  an  average  value  of  $12.21  per 
ton  in  1906,  an  increase  in  1907  of  17,280  tons  in  quantity  and  a  de- 
crease of  $3.73  in  average  value  per  ton. 

GOLD. 

The  total  gold  production  of  Washington  in  1907  aggregated 
12,532.70  fine  ounces,  valued  at  $259,074,  as  against  10,722.22  fine 
ounces,  valued  at  $221,648,  in  1906,  an  increase  of  1,810.47  fine  ounces 
in  quantity  and  of  $37,426  in  value.  The  most  productive  county  is 
Stevens,  with  $149,588  to  its  credit  for  the  year,  followed  in  order 
by  Snohomish,  Whatcom,  and  King  counties,  all  of  which  made  a 
yield  of  over  $10,000.  Of  the  total  gold,  $222,619  came  from  dry  or 
siliceous  ore  in  1907.  an  increase  of  $29,363;  $21,860  from  placer 
mines,  an  increase  oi  $2,651 ;  and  $14,595  from  copper  ores,  an  in- 
crease of  $5,412.  Increases  are  shown  in  the  counties  of  Okanogan, 
Snohomish,  Stevens,  and  Whatcom,  the  most  appreciable  being  in 
Stevens  County,  which  virtually  doubled  its  output.  This  county 
made  the  largest  gold  yield  from  both  siliceous  ores  and  copper  ores. 
The  most  productive  placer  mining  county  is  Whatcom,  followed 
by  Kittitas.  There  are  5  productive  placer  mines  in  Whatcom 
County  and  7  in  Kittitas,  but  there  are  no  very  extensive  ones  in 
the  whole  State.  The  gold  production  from  different  kinds  of 
ores,  by  counties,  with  the  increase,  is  shown  in  the  following  table : 

Source  of  gold  production  in  Washington,  hy  kinds  of  ore,  in  1907,  hy  counties, 

in  fine  ounces. 


Placers. 

Deep  mines. 

County. 

Dry  or 

siliceous 

ores. 

Copper 
ores. 

Lead 
ores. 

Total. 

Grand 
total. 

Chelan 

133.80 

76.92 

500.44 

91.09 

409.83 

2,163.38 

6,687.12 

706.62 

133.80 
195.05 
500.44 
91.09 
434.84 
2,177.07 
7,236.32 
706.62 

133  80 

Ferry             

118. 13 

195  05 

KliiK 

500  44 

Kittitas 

329.09 
19.59 
24.19 

420. 18 

Okanc^^an  

25.01 

13.69 

549.20 

454  43 

2,201.26 
7,236.32 
1,391.22 

Stevens 

Whatcom 

684.60 

Total 

1,057.47 
128.23 

10,769.20 
1,420.44 

706.03 
261.80 

11,475.23 
1,682.24 

12,532.70 
1,810  47 

Increase 

SILVER. 

The  silver  yield  of  Washington  in  1907  was  55,359  ounces,  valued  at 
$36,537,  as  against  45,877  ounces,  valued  at  $30,738  in  1906,  an  in- 
crease of  9,482  ounces  in  quantity  and  of  $5,799  in  value.  The  in- 
crease came  altogether  from  Snohomish  and  Stevens  counties.  The 
largest  quantity  came  from  dry  or  siliceous  ore  in  Snohomish  county, 
that  county  increasing  its  silver  output  by  14,305  ounces.  In  Stevens 
County  over  7,000  ounces  came  from  lead  ores  and  over  8,000  from 
siliceous  ore,  the  total  increase  in  that  county  for  1907  over  1906  being 
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10,728  ounces.  Very  little  silver  came  from  the  placers  and  less  than 
3,000  ounces  from  copper  ores.  The  following  table  shows  the  source 
of  silver  production,  by  counties  and  by  classes  of  ore,  in  1907,  with 
increase  or  decrease : 

Source  of  silver  production  in  Washington,  hy  kinds  of  ore,  in  1907,  hy  counties, 

in  fine  ounces. 


Placers. 

Deep  mines. 

County. 

Dry  or 

siliceous 

ores. 

Copper 
ores. 

Lead 
ores. 

Total. 

Grand 
toUl. 

Ctieluii 

53 

13,623 

535 

8 

3,608 

18,985 

8,024 

136 

53 

14,321 

535 

8 

8,608 

lir,886 

17,100 

136 

63 

Ferrv  

698 

14,321 
535 

King 

Kittitas 

97 

105 

Okanogan  

4 

3.612 

Snohomish 3 

401 
1,871 

19,389 

Stevens 

7,205 

17,100 
244 

Whatcom 108 

Total 

Increase  ( +)  or  decrease  ( — ) 

■ 

212 
+71 

44,972 
+6,993 

2,970 
-4,208 

7,206 
+6,626 

65.147 
+9,411 

56.359 
+9,482 

COPPER  AND  LEAD. 

The  output  of  copper  increased  slightly  from  235,030  pounds,  valued 
at  $45,360,  in  1906  to  297,812  pounds,  valued  at  $59,562,  in  1907— an 
increase  of  62,782  pounds  in  quantity  and  of  $14,202  in  value.  The 
largest  production  of  any  one  county  was  in  Ferry.  Snohomish 
County  came  next,  followed  by  Stevens  and  Okanogan,  in  order 
named. 

Lead  amounted  to  820,035  pounds,  valued  at  $43,462,  in  1907,  as 
compared  with  926,100  pounds,  valued  at  $52,787,  in  1906,  a  deci-ease 
of  100,065  pounds  in  quantity  and  of  $9,325  in  value.  The  total  out- 
put was  derived  from  Stevens  County,  where  there  are  3  producers 
of  lead,  of  which  the  Jupiter  Lead  Company,  of  Northport,  is  the 
largest. 

PROGRESS  OF  MINING  INDUSTRY  IN  WASHINGTON  IN  1907. 

There  was  an  increase  over  1906  in  output  of  ffold,  silver,  and  cop- 
per in  Washington  in  1907,  the  total  value  of  all  these  metals  mined, 
including  lead,  having  been  $398,635.  The  tonnage  of  ore  increased 
materially,  but  the  average  value  per  ton  was  lower  in  1907  than  in 
1906.  Not  all  the  counties  of  the  State  showed  an  increase  in  output 
of  gold,  but  Chelan,  Okanogan,  Snohomish,  and  Stevens  counties  did 
so,  the  greatest  increase  being  in  Stevens  County.  The  increase  in 
silver  value  for  the  year  came  mainly  from  Snohomish  and  Stevens 
counties.  The  copper  increase  was  not  very  large  and  was  mainly 
from  Ferry  County.  The  lead  output  was  somewhat  decreased  in 
quantity  and  value. 

There  seems  to  be  a  very  general  complaint  of  long  standing  that 
lack  of  suitable  transportation  facilities  retards  progress  in  most  of 
the  important  camps.    In  Chelan  County  the  Entiat  district  made 
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the  largest  yield  in  1907,  but  at  Blewett,  mines  not  working  in  1907 
are  expected  to  do  so  in  1908.  Both  Lakeside  and  Leavenworth  dis- 
tricts expect  to  make  a  yield  in  1908.  In  Ferry  County  the  Danville 
mining  district  did  well,  but  the  Republic  district  had  only  a  small 
yield,  and  numbers  of  mines  were  idle  or  abandoned,  from  lack  of 
suitable  transportation  facilities  and  of  cheap  methods  of  treating 
the  ores.  At  Kellar  2  smelters  will  be  in  operation  in  1908.  In 
King  County  a  railroad  has  been  completed  to  the  Apex  mine  since 
the  close  of  1907.  In  the  Liberty  district,  Kittitas  County,  the 
placers  did  not  have  any  marked  yield,  but  are  expected  to  do  better 
in  1908. 

In  Okanogan  County  there  are  large  numbers  of  idle  mines  and 
but  few  producing  mines,  the  latter  bemg  nearly  all  quartz.  Chesaw 
has  been  the  most  productive  district.  Since  the  close  of  the  year 
some  new  mills  have  been  built  in  this  district  and  a  smelter  is  pro- 
posed. There  is  now  a  railroad  station  within  a  few  miles  of  the 
principal  properties  in  this  district,  so  that  ore  is  being  shipped  to 
smelters.  In  Snohomish  Countv  the  copper  mines  did  not  do  so 
well  as  in  1906;  their  output  was  lessened  m  1907,  as  several  properties 
were  closed  down.  Monte  Cristo  is  the  most  productive  gold  district. 
At  Index  the  principal  mine  now  has  a  100-ton  concentrator,  with  a 
reverberatory  furnace,  and  will  do  custom  work  as  well  as  handle  its 
own  ores ;  and  another  company  at  the  same  place  has  also  a  100-ton 
concentrator  with  suitable  accessories.  Some  mines  at  this  place 
which  were  unproductive  in  1907  will  doubtless  make  a  yield  in  1908. 
Stevens  County  had  the  largest  yield  of  the  counties  of  the  State,  all 
from  deep  mines.  Considerable  development  work  is  going  on.  At 
Bossburg  2  large  companies,  unproductive  in  1907,  have  since  become 
productive.  In  Chewelah  district  several  mines  have  lately  been 
reopened.  There  are  several  good  producers  in  Deer  Trail  district. 
At  Marcus  copper  is  the  principal  metal,  and  at  Northport  lead  ores 
are  produced  and  shipped  to  Missouri.  Metalline  district  is  expected 
to  make  a  good  showing  for  1908,  as  a  200-ton  concentrating  plant  is 
being  built  for  2  mines,  and  a  50-ton  plant  for  another  mine.  No  in- 
crease was  shown  in  the  placer  gold  of  Whatcom  County,  and  the 
quartz  yield  fell  off  also. 

Altogether  there  were  only  53  producing  mines  reporting  from 
Washington  in  1907,  of  which  39  were  deep  and  the  rest  placers.  Re- 
ports showed  also  469  known  mines  as  virtually  idle.  To  be  made 
productive,  most  of  these  mines  need  the  assistance  of  capital  and  suit- 
able transportation  facilities. 
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The  following  table  shows  the  production  of  gold,  silver,  copper, 
and  lead  in  Washington  in  1907,  by  counties: 

Production  of  gold,  silveVy  copper,  and  lead  in  Washington  in  1907,  by  counties. 


County- 


Chelen..., 

Ferry 

KIne 

Kittitas  ... 
Okanogan. 
Snohomi^b 
Stevens  _.. 
Whatcom  , 

Total 


ductng 
mintei. 


fa 


Tonnage. 


1S7 

13,S0i 
23,122 
2,620 


44,413 


Gold. 


Quantity.      Valne, 


19&.05 
K».44 

&4a.ia 

2.201.23 
7.Z3fl.S2 
1,391.22 


12,D32.70 


»2.7Wj 
I,  Oil!? 

S.686 
&.3P4 

H9.5B$ 
2S,7M 


269.071 


Qaantky.      VftltJe. 


5S 
H,S2t 

t05 
3.G12 
19,3»9 
]7,]fN) 

7iA 


55,3G9 


35 

2.3i4 
12, 7W 

m 


ad,£S7 


County. 


Copper. 


Quantity.         Value, 


Lead. 


Quantity.         Value. 


Total 
value. 


Chclen 

Ferry 

Kinar 

Kittitas 

Okanogan . . 
Snohomish  . 

Stevens 

Whatcom... 

Total . 


Pwtnds. 


Poundt, 


131,731 


926,846 


26.200 
74,887 
65,044 


5,240 
14,967 
18,009 


820,085  i   ^8,4 


S2,801 
89,880 
10,698 
8.755 
17,015 
78,268 
217, 84« 
28,920 


297,812 


69,562 


820,035  I 


48,462 


998,635 


Tho  total  tonnage,  by  kinds  of  ore  treated,  in  each  county  of  Wash- 
ington ill  11)07  is  given  in  the  following  table,  together  with  the 
increase  or  decrease  as  compared  with  1906 : 

Tonnage  of  ore  sold  or  treated  in  Washington  in  1907,  hy  kinds  of  ores  and  hp 

eounties,  in  short  tons. 


County. 

Dry  or 

siliceous 

ores. 

Copper 
ores. 

Lead  ores. 

Total. 

Increase 
(  +  )  or  de- 
crease (-) 

as  com- 
pared with 
1906. 

Chelan 

167 

230 

542 

263 

1.810 

13,231 

8.761 

2,620 

167 

2,168 

542 

268 

-f      164 
—  4  196 

Ferry 

1,938 

KinK 

58 

Kittitn^ 

+      '235 
-f      852 
+  9,711 
+10,852 
—      280 

OkHiioiraii 

217 

270 

12,266 

2,027 
13,504 
23,122 

2,620 

Snohomish 

Stevens 

2,095 

Wlitttcom 

Total 

27,627 
12,598 

14.691 

3,523 

SI.  13 

5.18 

2,095 

1,159 

n82.27 

23. 01 

44,413 

+  17,280 

Increase 

Average  value  per  ton  in  gold  and  silver. 
Average  value  i)er  ton  of  all  metals 

S9.13 
9.13 

?6.16 

8.48 

-  K.47 

-  3.73 

«  Silver  alone. 
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The  following  table  shows  the  number  of  mines  in  Washington, 
by  counties,  according  to  their  chief  product  in  1907,  and  also  the 
number  of  nonproducing  mines  by  counties: 

Number  of  mines  classified  hy  chief  product  in  Washington  in  1901,  by  counties. 


Non- 
produc- 
ing 
mines. 

Mines 
report- 
produc- 
tion. 

Gold  placer  mines. 

Deep  mines. 

County. 

.hy- 
drau- 
lic. 

Drift. 

Sluice. 

Total. 

Gold. 

Silver. 

Copper. 

Lead. 

Total. 

Asotin 

6 
hi 

3 

1 

54 

1 

28 

40 

1 

2 

98 

1 

6 

49 

76 

42 

1 

3 

Chelan 

4 

4 

4 

Clark 

CowliU 

1 

Ferry 

5 

i 

' 

3 

1    

5 

Franklin 

1 

King 

2 
10 

1              1 

2 
3 

1 

2 

Kitutas 

2 

2 

3            7 

1 

3 

Lewis 

Lincoln 

Okanogan 

9 

1 

1 

4 

2 

2 

g 

Sk^t^ 

SkamaniR  . .  . . 

I 

Snohomish .... 

4 
12 
7 

1 

1 

1 
5 
2 

3' 

2 
2 

2' 

3 

Stevens 

12 

Whatcom 

i 

4 

5 

2 

Whitman 

Yakima 

1 

1 

1 

Total.... 

469 

53 

4 

2  1            8           14 

22 

8 

7 

2 

S9 

REVIEW  BY  INDIVIDUAL  COUNTIES. 
ASOTIN,   CHELAN,   CLARK,    AND   FRANKLIN    COUNTIES. 

In  Asotin,  Clark,  and  Franklin  counties  together  there  were  9 
nonproducing  mines  reported  in  1907,  and  in  Chelan  4  producers  and 
59  nonproducers.  Chelan  has  no  placers,  copper,  or  lead  mines,  all 
its  4  producing  properties  being  quartz  mines,  which  had  a  yield  of 
$2,766  gold  and  $35  silver,  or  a  total  of  $2,801,  and  even  this  was  an 
an  increase  over  the  year  1906.  The  Rico  Consolidated  mine  and 
its  20-stamp  mill  at  Blewett,  which  were  idle  in  1906,  continued 
so  in  1908,  but  will  probably  be  operated  in  1908.  The  Golden 
Eagle,  with  6  stamps,  at  Blewett,  is  also  expected  to  produce  in  1908. 
The  Blewett  district  made  a  small  production,  most  of  the  yield, 
however,  coming  from  the  Entiat  district.  The  Rex  Group  at 
Entiat  had  20  stamps  working.  Lakeside  district  reported  consid- 
erable active  development  for  1907,  and  the  Leavenworth  district  will 
probably  produce  in  1908. 


TERRY   COUNTY. 


The  reports  from  5  producers  in  this  county  in  1907,  as  compared 
with  10  producers  in  1906,  showed  the  decided  falling  off  of  $66,710 
in  gold  and  $8,278  in  silver,  a  total  of  $74,988.  Reports  showed  54 
nonproducing  mines  in  the  county.  The  producing  mines  are  in  the 
districts  of  Meteor,  Danville,  and  Republic.  The  mines  at  Danville 
yielded  the  most  gold,  silver,  and  copper,  the  copper  values  predomi- 
nating.   The  Bepublic  district,  from  which  much  had  been  expected, 
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made  a  poor  showing,  reports  giving  only  195  tons  of  ore  worked, 
yielding  $8,825,  of  which  $7,325  were  in  silver  values. 

Many  of  the  old  companies  have  gone  out  of  existence,  and  only  a 
few  mines  are  being  actively  worked.  Some  new  strikes  have  been 
made  on  the  eastern  belt,  and  new  companies  will  be  formed  to  work 
the  properties.  The  output  of  the  Republic  district  was  $78,795  less 
in  1907  than  in  1906.  The  present  cost  of  freight  and  treatment  of 
the  ore  in  this  district  i^  too  high  for  the  general  average  grade  of 
ore  found.  Some  cheaper  means  of  treating  the  ore  will  have  to  be 
devised  before  the  district  can  be  made  to  flourish.  The  Colville 
JSIining  and  Smelting  Company  at  Republic  completed  a  Medbury 
rotary  smelter  in  August,  1908.  At  Keller,  the  owners  of  the  Keller 
smelter  have  bought  the  Manila  mine,  and  will  run  both  mine  and 
smelter  in  1908.  The  Byrne  Mining  and  Smelting  Company  will 
also  resume  in  1908.  The  copper  mines  at  Danville  ship  their  ore  to 
their  own  smelter  at  Greenwood,  British  Columbia,  and  the  product 
is  sold  to  the  United  States  Metals  Refining  Company  at  Chrome, 
N.  J. 

KINO   AND   KFTTITAS   CJOUNTIES. 

In  King  County  there  were  but  2  producers  in  1907,  while  28  non- 
producers  reported.  The  2  producers  were  both  at  Berlin,  and  made 
a  total  yield  of  $10,698,  of  which  $10,345  was  gold  and  $353  silver, 
all  from  siliceous  ore.  Since  the  close  of  the  year  the  railroad  has 
been  completed  to  the  Apex  mine  at  Berlin. 

Kittitas  County  had  10  mines  reporting  production  and  40  report- 
ing none.  Of  the  producers  7  were  placers  and  3  were  deep  mines. 
The  total  output  was  $8,755,  of  which  $8,686  was  in  gold.  Of  this 
total  ^old  $6,803  came  from  placer  mines  and  $1,883  from  quartz 
mines,  all  in  the  Liberty  (or  Swauk)  district.  The  producers  were 
all  small  mines.  There  was  a  small  decrease  in  the  two  counties  for 
the  year.  At  Clealum  there  are  a  number  of  mines,  but  none  of  them 
are  ])roducing,  as  it  costs  too  much  for  transportation  to  the  railroad. 
The  Ilellan  Slining  Company  at  Liberty  has  an  amalgamation  and 
concentration  plant  of  a  daily  capacity  of  40  tons,  and  the  intention 
is  to  oi^erate  extensively  in  1908  and  treat  a  large  tonnage  of  ore. 


OKANOGAN    COUNTY. 


s 


This  conntv  shows  a  small  decrease  in  its  output  of  1907  as  com- 
pared with  1900.  Its  product  in  1907  was  vahied  at  $17,018,  of  which 
[;9,3i)4  was  in  gold,  $2,384  in  silver,  and  $5,240  in  copper.  There 
wore  9  j^roducing  mines,  all  being  deep  mines  except  1 ;  and  there  were 
reports  from  98  unproductive  mines — the  largest  number  in  any 
county  of  the  State.  The  producing  properties  are  in  the  districts  of 
Bodio,  Chesaw,  Methow,  >^espelem,  and  Oroville,  the  most  productive 
of  these  districts  being  Chesaw.  The  producers  in  the  latter  camp 
are  the  Butcher  Boy,  the  Grant  Consolidated  Copper  Companv,  and 
the  Allen  Placer  Mining  Company.  This  was  formerly  the  Myers 
Creek  district.  The  Butcher  Boy  became  a  shipper  in  a  small  way 
during  the  year  to  the  extent  of  about  2  carloads  a  month.  Recently 
the  Olentoiigy  Mining  Company,  owning  4  patented  claims,  has  in- 
stalled a  hoist,  compressor,  etc.,  and  will  soon  be  shipping  ore.    The 
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shipping  station  is  on  the  Great  Northern  Kailway,  recently  com- 
pleted, and  about  3^  miles  from  these  properties.  The  Grand  Con- 
solidated Mining  Company  expended  some  $60,000  in  development 
work  in  1907,  after  having  proved  the  value  of  the  mine  by  test  ship- 
ments. Since  the  close  of  the  year  the  Molson  Mining  Company  has 
built  a  new  mill,  which  is  now  in  operation.  So  much  sulphide  ore 
is  being  found  that  an  effort  will  be  made  to  install  a  smelter  at  this 
camp.  This  is  the  second  year  in  which  there  has  been  copper  pro- 
duction from  this  county.  At  Bodie  the  Bodie  Transportation  and 
Mining  Company  has  a  10-stamp  mill  and  cyanide  plant.  There  are 
5  claims  in  the  group  being  worked  by  this  company.  At  Methow 
the  Hidden  Treasure  Mining  Company  on  Squaw  Creek  made  a  small 
production  from  a  3-stamp  mill,  but  did  not  start  until  December, 
1907.  At  Nespelem  the  production  is  small,  and  as  at  other  places, 
the  operators  are  waiting  for  better  transportation  facilities.  At  Oro- 
ville  there  are  2  producing  mines,  both  of  which  ship  their  ores  to 
smelters  at  Tacoma  and  British  Columbia.  There  was  no  yield  from 
the  mines  at  ConconuUy,  as  the  owners  are  only  doing  development 
in  a  small  way  and  waiting  for  transportation.  The  people  there 
have  some  hopes  of  an  electric  railway  shortly,  and  also  of  a  local 
smelter.  The  Q.  S.  Gold  Mining  and  Smelting  Company  is  putting 
in  an  electric  power  plant  and  expects  to  produce  in  1908  by  smelting 
their  ore.  The  property  is  in  an  advanced  stage  of  development  and 
can  become  a  snipper  as  soon  as  transportation  is  available.  The 
nearest  point  is  now  22  miles  away,  but  the  survey  for  a  new  road 
passes  near  the  property.  While  the  road  is  being  built  the  mine  will 
De  developed  in  depth. 

SNOHOMISH   COUNTY. 

This  county  had  a  yield  for  the  year  1907  from  4  mines  of  $73,2G8, 
of  which  $45,504  was  in  gold,  $12,797  in  silver,  and  $14,9G7  in  copper. 
The  increase  over  1906  in  gold  was  $42,631,  and  in  silver  $9,391. 
The  copper  output  decreased  in  value  $11,725,  as  several  copper 
mines  worked  in  1906  were  not  operated  in  1907.  There  are  now  2 
producing  copper  mines,  the  Wayside  at  Granite  Falls  and  the  Sunset 
Copper  Company  at  Index.  The  largest  producer  of  gold  and  silver 
in  the  county  is  the  Monte  Cristo  Metals  Company  at  Monte  Cristo. 
At  Sultan  the  mines  are  small  placers.  Neither  the  Bunker  Hill 
nor  Ethel  Consolidated  at  Index  made  any  output  in  1907.  The 
Bunker  Hill  has  now  a  100-ton  concentrator  for  chalcopyrite  ores, 
and  one  50-ton  reverberatory  furnace  with  accessories.  The  com- 
pany expects  to  do  some  custom  work  in  the  district.  The  smelter 
was  blown  in  in  Julv,  1908.  Production  was  stopped  while  the 
smelting  works  were  being  erected  in  1907.  The  Bonanza  Mining 
and  Smelting  Company  at  Index  was  actively  developed  during  the 
year.  The  New  York-Seattle  Copper  Company  at  Index  was  under 
development  and  has  a  100-ton  concentrator,  with  crusher,  rolls,  jigs, 
and  taoles.  Better  transportation  facilities  are  expected  to  put  this 
company  on  a  paying  basis.  The  Smuggler  Gold  and  Copper  Com- 
pany at  Index  <ud  a  good  deal  of  development  in  1907  and  may 
ship  in  1908. 
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STEVENS    COUNTY. 

Stevens  County  is  still  the  most  productive  one  in  the  State,  its 
yield  for  1907  having  been  $217,345,  as  compared  with  $148,849  in 
1906,  an  increase  of  $68,496.  The  increased  yield  of  gold  was  $71,751 
and  of  silver  $7,017.  The  copper  values  declined  $947  and  the  lead 
$9,325.  In  1907  there  were  12  producing  mines,  and  76  mines  that 
reported  no  production.  There  are  no  productive  placers  in  the 
county,  deep  mines  only  having  reported  any  yield.  In  this  county 
are  the  districts  of  Bossburg,  Chewelah,  Deer  Trail,  Marcus^  Pierre 
Lake,  Northport,  and  Ryan.  The  most  productive  mine  in  total 
value  m  the  county  is  the  First  Thought  at  Pierre  Lake.  Its  values 
are  all  in  gold  and  silver,  and  there  are  no  reduction  works  at  the 
mine,  the  ore  being  shipped  to  different  smelters.  Considerable  de- 
velopment is  going  on  at  this  point  among  other  mines,  and  some 
new  companies  have  been  formed.  At  Bossburg  the  Old  Bonanza,  a 
silver-lead  mine  owned  by  the  Deer  Trail  Consolidated  Mining  Com- 
pany, is  being  actively  developed  and  is  producing.  A  new  prop- 
erty at  this  place  is  the  Robena  Silver-Lead  Mining  Company,  which 
has  a  concentrator  and  began  shipping  in  1908.  The  Old  Dominion 
Mining  and  Milling  Company  at  ColviUe,  whose  properties  were 
idle  in  1907,  will  reopen  them  during  1908.  At  Chewelah  the  United 
Copper  Mining  Company  and  the  Jay  Gould  Mining  Company  made 
small  shipments  for  test  purposes  in  1907.  The  Chewelah  Copper 
Mining  and  Smelting  Company  is  actively  developing  the  Alberta 
mine.  The  Jolly  Boy  is  being  reopened  in  1908  after  a  long  period 
of  idleness.  The  Independence  Keystone  Mining  Company  is  de- 
veloping its  property,  as  is  the  Krug  Gold  Mining  Company.  In 
Deer  Trail  district  there  are  4  producers,  the  Deer  Trail  No.  2,  the 
Providence  Mining  Company,  the  Royal  mine,  and  the  Tenderfoot 
mine.  Of  these  the  Deer  Trail  No.  2  yields  considerable  lead  ore, 
which  is  shipped  to  the  Everett  Smelter.  The  Seal  and  Queen  Con- 
solidated Mining  Company,  which  has  a  10-stamp  mill,~^  has  com- 
menced producting  since  the  close  of  1907.  There  is  plenty  of  ore 
of  a  fair  grade  reported  in  the  camp,  but  transportation  and  treat- 
ment cost  about  $*21  per  ton,  and  it  requires  a  good  grade  of  ore  to 
stand  these  costs.  Some  of  the  operators  are  in  hopes  of  concentrat- 
ing their  ores,  reducing  the  freight,  costs,  etc.,  and  also  of  obviating 
the  necessity  of  hand  sorting  and  picking.  At  Marcus  is  the  Napoleon 
group  of  the  British  Columbia  Copper  Company,  which  ships  its  ore 
to  the  smelter  at  Greenwood,  British  Columbia,  the  blister  copper  pro- 
duced being  sent  to  Chrome,  N.  J.  At  Northport  are  the  mines  of 
the  Jui)iter  Lead  Company,  the  ore  from  which  is  shipped  to  the 
richer  Lead  Company  at  Joplin,  Mo.  No  gold  or  silver  is  found 
with  the  lead.  At  Ryan  there  is  only  1  small  producer.  Metaline 
district  made  no  production  in  1907,  but  is  expected  to  show  a  large 
yield  in  1908.  The  Mammoth  Silver  Lead  Mining  Company  and  the 
Morning  Mining  Company  are  together  building  in  1908  a  200-ton 
concentrating  plant.  The  Spokane  I^ad  Mines  Company  built  a 
50-ton  concentrator  early  in  1908.  The  I^ad  King,  the  Larsen,  and 
the  Flusey  mines  will  probably  all  be  producers  in  1908,  and  the 
Oriole  will  also  probably  ship  that  year. 
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WHATCOM   COUNTY. 

The  total  production  of  this  county  in  1907  was  $28,920,  of  which 
$28,759  was  in  gold  and  $161  in  silver.  This  shows  a  decrease  of 
$9,437  in  gold  and  $151  in  silver,  a  total  of  $9,588.  Whatcom  is 
the  principal  placer  mining  county  of  the  State,  producing  twice 
as  much  gold  as  Kittitas  (the  second  placer  county  in  rank)  and 
two-thirds  of  the  total  Washington  placer  output.  The  placer  yield 
of  1907  remained  very  nearly  the  same  as  in  190G,  but  the  quartz 

Eroperties  of  the  county  show  a  decided  decrease.  This  was  caused 
y  the  stoppage  of  all  operations  on  the  Mount  Baker  Mining  Com- 
pany's property  in  Mount  Baker  district,  after  the  burning  of  their 
15-stamp  mill  m  July,  1907.  The  Bonito  Gold  Mining  Company  at 
Barron,  in  the  Slate  Creek  district,  worked  a  10-stamp  mill  and 
cyanide  plant  during  the  year.    This  was  the  only  productive  quartz 

?roperty  in  the  county  after  the  shut-down  of  the  Mount  Baker  mine, 
'he  Minnesota  Mining  Company  at  Barron  expects  to  run  its  4-stamp 
mill  in  1908.  Considerable  development  work  has  been  done  on  the 
John  D.  Rockefeller  group  of  mines  at  the  same  place. 

WHITMAN   AND   YAKIMA    CX)UNTIES. 

The  Bald  Mountain  Mill  and  Mining  Company  at  Oakdale,  Whit- 
man County,  is  a  copper  property  upon  which  considerable  develop- 
ment work  was  done  m  1907.  At  the  Elizabeth  group,  North  Yak- 
ima, Yakima  County,  a  smelter  is  being  installed.  The  ore  carries 
gold,  silver,  copper,  and  lead,  but  none  was  reduced  in  1907. 

WYOMIKG. 

By  Chesteb  Naramobe. 
PRODUCTION. 

During  the  calendar  year  1907  the  mines  of  Wyoming  produced 
452.02  fine  ounces  of  gold,  valued  at  $9,344 ;  3,715  fine  ounces  of  silver, 
valued  at  $2,452,  and  2,257,650  pounds  of  copper,  valued  at  $451,530. 
This  represents  an  increase  of  $2,823  in  gold,  3,579  fine  ounces  of  silver, 
and  2,233,650  pounds  of  copper,  or  a  total  gain  in  value  of  $452,082 
over  the  output  for  1906.  In  1907  production  was  reported  by  19 
mines,  of  which  11  were  deep  mines  and  8  were  placers,  as  compared 
with  10  producing  mines  in  1906,  of  which  6  were  deep  and  4  were 
placer  mmes.  The  deep  mines  furnished  26,137  tons  of  ore,  of  which 
66  tons  were  siliceous  ores  and  the  remainder  would  be  classified  as 
copper  ore. 

The  siliceous  ores  decreased  in  quantity  from  458  tons  to  66,  and  in 
total  value  from  $5,136  to  $772,  averaging  $11.70  per  ton  in  gold 
and  silver  values  in  1907,  as  compared  with  $11.21  in  1906. 

Copper  ores  bearing  precious  metals  were  the  source  of  over  85 
per  cent  of  the  gold  produced  by  deep  mines  and  of  practically  the 
entire  silver  output.  The  placer  production  amounted  to  $4,045  in 
gold  and  74  fine  ounces  of  silver,  almost  3  times  as  much  as  in  1906. 
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Production  of  goldy  silver,  and  copper  in  Wyoming  in  1906  and  1907, 


Metal. 

1906. 

1907. 

Increase. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Valae. 

Gold fino  ounces.. 

Silver do 

Copper pounds. . 

315.45 

136 

24,U00 

$6,521 

91 

4,632 

452.02 

8,716 

2,267,650 

19,344 

2,452 

451,530 

136.57 

3,579 

2.238,650 

2.361 

Total 

11,244 

468,326 

452.062 

The  increased  gold  production  is  due  to  the  renewal  of  smelter 
operations  at  the  Encampment  smelter  after  an  idleness  of  a  year, 
and  to  the  increased  placer  output  in  Crook,  Fremont,  and  Uinta 
counties,  especially  in  the  last-named  county.  The  larger  silver  and 
copper  totals  also  result  from  the  handling  of  greater  quantities  of 
copper  ores,  principally  in  Carbon  County,  and  to  a  lesser  extent  in 
Uinta  County. 

Of  very  great  permanent  benefit  to  the  mining  industry  of  Wyo- 
ming was  the  building  of  railroads  to  or  through  isolated  portions  of 
the  State.  The  Laramie,  Hahn's  Peak,  and  Pacific  Railroad  com- 
pleted its  road  from  Laramie  to  Centennial,  and  is  building  south 
into  the  North  Park  section  of  Colorado. 

The  Penn-Wyoming  Copper  Company  has  completed  its  railroad 
from  W^lcott,  on  the  Union  Pacific  line,  44  miles  south,  to  Saratoga 
and  Encampment.  Thus  shipping  facilities  are  furnished  by  these 
two  roads  to  the  mining  sections  of  Albany  and  Carbon  counties.  In 
the  central  portion  of  the  State,  Natrona  and  Fremont  counties  are 
likewise  benefited  by  the  building  of  the  Wyoming  and  Northwestern 
Eailroad  from  Casper  westerly  through  Shoshoni  to  Lander.  The 
extension  of  the  Burlington  branch  from  Frannie  (on  the  Cody 
branch)  southward  up  the  Big  Horn  River  and  across  Big  Horn 
County  into  the  northeastern  corner  of  Fremont  County  was  also  an 
aid  to  Wyoming's  newest  camps  in  the  Copper  Mountain  section. 

Source  of  g(>ld  and  silver  production  in  Wyoming  in  1907, 


Number 
of  mines. 

Tonnage. 

Gold. 

Silver. 

Total 

Quantity. 

Value.      Quantity. 

Value. 

value. 

Deep  mines: 

Silicfous  ore 

Copper  ore 

}      " 

Sliort  to7i8. 
t      2(*.,071 

Finconncr*. 

37. 25 

219.09 

Fineouncfg. 
S770                    3 
4,529              3,638 

«2 

2,4111 

f772 
6.930 

Placer  mines 

26,137  1          250.34  1        5,299 
'            TJn  fi.S  !         4  Mn 

3,6-U 
74 

2,403 
49 

7  702 

8 

4,om 

' 

Total 

19 

26,137  1            4.VMV)  1          0  .^14 

3,715 

2.452 

11,796 

' 

In  classifying  the  1 1  deep  mines  according  to  the  chief  product  in 
1907,  we  find  3  ^old  mines,  5  copper  mines  (2  of  which  produced  a 
little  ^old  and  silver),  2  gold-silver-copper  mines,  and  1  silver-cop- 
per mine. 
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Production  of  gold,  silver,  and  copper  in  Wyoming  in  1907,  by  counties. 


County. 

Pro- 
duc- 
ing 
mines. 

Ton- 
nage. 

Gold. 

SUver. 

Copper. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Albany  and  Carbon 
Crook 

6 
3 
6 

6 

Short 
tofii. 
25.998 

"*"id2* 

87 

Fine  ozs. 

232.29 

29.08 

88.91 

101.79 

S4.802 

600 

1,838 

2,104 

Fineozs. 

2,982 

9 

169 

566 

$1,968 

6 

105 

373 

Pounds. 
2,280,415 

$446,083 

$462,853 
606 

lPTH»m'>Tit    --,,..,.- 

19,980 
7,255 

3,996 
1,461 

5,939 
3,928 

JohnHon.  Laramie, 
and  Uinta 

Total 

19  1  26,137 

452.02 

9,344 

3,715 

2,452 

2,257,660 

451,630 

463,326 

REVIEW  BY  COUNTIES. 
ALBANY  AND  CARBON  COUNTIES. 


Three  mines  in  these  2-  counties  produced  $62  in  gold  and  24,000 
pounds  of  copper  in  1906.  In  1907,  as  the  table  shows,  5  mines 
m  the  2  counties  produced  over  half  the  gold,  four-fifths  of  the 
silver,  and  practically  all  of  the  copper  output  of  Wyoming,  with  a 
total  value  of  $452,853 — almost  98  per  cent  of  the  value  of  the  total 
production  of  the  State. 


ALBANY  COUNTY. 

Mining  in  Albany  County  in  1907  was  restricted  almost  wholly  to 
development  work,  but  some  copper  was  produced  in  the  Douglas 
Creek  district,  where  most  of  the  development  work  in  the  county 
was  carried  on. 

The  Rambler  Copper  and  Platinum  Company,  at  Holmes,  has  a 
200-foot  vertical  shaft  and  about  3,500  feet  of  drifts  and  crosscuts. 
A  great  variety  of  copper  minerals  are  found  in  this  mine,  and  plati- 
num has  been  found  with  the  covellite  ores.  The  ore  is  said  to  occur 
in  a  series  of  fissures  in  dioritic  granite. 

The  Topeka  Copper  Company  did  500  feet  of  development  work 
in  1907  and  placed  some  ore  in  sacks  and  in  ore  bins,  but  was  await- 
ing the  completion  of  the  railroad  before  shipping.  The  workings 
include  a  7^-foot  shaft  and  3  tunnels,  respectively  700,  360,  and  240 
feet  in  length.  The  Alamo  May  Copper  Company,  the  Medicine  Bows 
Mines  Company,  the  North  Fork  Mining  and  DeVelopment  Company, 
and  the  Utopia  Mining  Company  were  also  developing  their  proper- 
ties in  this  district.  The  Suffolk  Placer  Company  did  not  commence 
dredging  operations  during  1907. 

In  the  Jelm  Mountain  district  the  American  Gold  and  Copper 
Mining  Company,  the  Annie  Mining  Company,  and  the  Wyommg 
Queen  Mining  Company  reported  developments. 

Operations  at  the  Strong  mine,  in  Horse  Creek  district,  northeast 
of  liaramie,  were  interrupted  by  a  fire  in  July,  1907,  which  destroyed 
the  surface  buildings.  The  underground  workings  include  a  3()0- 
foot  shaft  and  about  1,000  feet  of  drifts. 

Some  work  was  carried  on  in  the  La  Plata  district,  west  of  Cen- 
tennial, at  the  Washington  mine,  which  is  equipped  with  a  two-stamp, 
plate-amalgamating  and  concentrating  mill. 
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In  the  extreme  northeastern  comer  of  the  county,  in  the  Laramie 
Peak  district,  the  Boston-Wyoming  Copper  Company,  formerly  the 
Esterbrook  Mining  Company,  has  a  335-foct  double  compartment 
vertical  shaft  on  the  vein.  Pumping  was  started  January  15,  1908, 
preparatory  to  doing  extensive  development  work. 

CARBON    CX)UNTY. 

The  year  1907  was  an  eventful  one  in  Carbon  County,  the  leading 
mining  county  of  the  State.  The  Encampment  district  was  finally 
afforded  transportation  facilities  by  the  completion  of  the  railroad 
from  Walcott  to  Encampment.  Thus  the  reduced  freight  on  supplies 
for  mines  and  smelter,  as  well  as  the  lower  cost  of  shipping  ore  out, 
made  it  possible  to  operate  mines  which  heretofore  could  not  be 
worked  at  a  profit.  Tne  rebuilding  of  the  smelter  at  Encampment, 
which  was  destroyed  by  fire,  afforded  a  market  for  the  ores  of  this 
section  during  a  portion  of  the  year.  The  Independence  Mining 
Company,  near  Dillon,  was  erecting  a  McDonald  patent  sulphide 
smelting  furnace,  with  a  daily  capacity  of  60  tons.  This  company 
also  plans  to  handle  custom  ores  rrom  near-by  properties,  including 
the  Congo  and  Batchelder  mines. 

The  Ferris-Haggerty  mine  is  the  principal  producer  and  chief 
source  of  ore  for  the  Penn-Wyoming  Company's  smelter,  with  which 
it  is  connected  by  means  of  a  16-mile  aerial  tramway,  with  a  rated 
daily  capacity  of  984  tons.  The  ore  is  reported  to  be  bomite  and 
chalcopyrite,  varying  in  grade  from  a  35  per  cent  shipping  ore  to  a 
6  per  cent  concentrating  ore,  with  the  latter  predominating.  The 
vein  occurs  between  schist  and  quartzite,  containing  a  series  of  ore 
bodies  varying  in  size  up  to  35  feet  in  width  by  225  feet  in  length. 
The  Doane-Kambler  mine  has  also  been  made  a  part  of  the  holdings 
of  the  Penn-Wyoming  Company,  and  is  being  opened  up  preparatory 
to  shipping  to  the  Encampment  smelter,  via  a  branch  tramway  to  be 
connected  with  the  long  tramway  of  the  company. 

The  Rocky  Mountain  Copper  Company,  operating  the  Batchelder 
mine,  sold  its  ores  to  the  Encampment  smelter  in  1907,  and  reported 
the  driving  of  a  250-foot  tunnel,  which  is  expected  to  drain  900  feet 
of  workings. 

The  Copper  Bar  Mining  Company  has  a  779-foot  inclined  shaft,  a 
351 -foot  tunnel,  and  G  levels  on  the  vein,  aggregating  855  feet,  at  its 
Charter  Oak  mine,  7  miles  north  of  Encampment.  The  ores  are 
oxidized  in  the  upper  workings  and  sulphide  on  the  lower  levels. 
Some  shi])nients  were  made  to  Denver  during  1907.  The  Mohawk 
(lold  Mining  Company,  at  Saratoga,  has  a  ()2-foot  shaft  and  a  90- 
foot  tunnel.  (lold  is  the  principal  value  in  the  ore.  Development 
work  by  the  It  may  Mining  Company  has  placed  a  large  tonnage  on 
the  duni]).  Tlie  ])resent  workings  include  a  312-foot  shaft  and  800- 
foot  tunnel  and  2()()  feet  of  drifting  on  the  vein. 

The  Snake  Kiver  Consolidated  Mining  Company,  ctmtrolling  the 
Pease  holdings  in  the  Thnv  Forks  section,  near  the  Colorado  state 
line,  re])orte(l  consideiable  development  work  on  ores  carrying  gold, 
eop])er,  and  zinc  values. 

The  following  companies  rej)orted  development  during  the  year: 
The  Azurite  and  Congo  mining  companies,  at  Dillon;  the  Standard 
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Copper  Mining  Company,  at  Encampment,  and  the  What  Cheer  Cop- 
per Mining  Company,  at  Riverside.  A  number  of  properties,  inac- 
tive during  1907,  plan  to  resume  operations  in  1908,  including  the  Dill 
Copper  and  Grold  Mining  Company,  at  Rambler;  the  Elk  Mountain 
Minmg  and  Milling  Company,  18  miles  southeast  of  Walcott,  and  the 
Independence  Mining  Company,  near  Dillon.  (This  company  re- 
ports that  nickel  occurs  in  commercial  quantity  in  some  of  their  ore.) 

BIG   HORN   COUNTY. 

No  production  was  reported  from  the  mines  of  Big  Horn  County 
in  1907.  In  the  Wood  River  district,  about  Kirwin,  in  the  south 
central  portion  of  the  county,  the  following  companies  reported  de- 
velopment work,  which  is  almost  entirely  accomplished  by  means  of 
tunnels.  The  Galena  Ridge  Mining  Company,  the  Gold  Cliff  Mining 
Company,  the  Gold  Reef  Mining  and  Milling  Company,  the  Shoshone 
Development  and  Improvement  Company,  the  Shoshone  Mountain 
Mining  Company,  the  Silent  Mining  Company,  the  Washakie  Min- 
ing, Milling,  and  Smelting  Company,  and  the  Wyoming  Mining  and 
Milling  Company. 

CROOK   CX)UNTY. 

As  in  the  two  previous  years,  the  output  from  Crook  County  in 
1907  was  derived  from  sluicing  operations  on  3  small  placer  mines  in 
the  Hurricane  district,  northeast  of  Sundance,  which  amounted  to 
only  $600  in  gold  and  9  fine  ounces  of  silver — a  decrease  of  $385  in 
gola  from  the  year  1906.  The  Independence  mine,  in  the  same  dis- 
trict, has  been  consolidated  with  other  deep  mines  by  the  Roenna 
Mining  Company  of  Tinton,  and  prospecting  and  development  work 
is  being  carried  on. ' 

FREMONT   COUNTY. 

In  Fremont  County,  during  1907,  3  deep  mines  and  2  placers  pro- 
duced $1,838  in  gold,  159  fine  ounces  of  silver,  and  19,980  pounds  of 
copper,  with  a  total  value  of  $5,939,  as  against  $5,474  in  gold  and  127 
fine  ounces  of  silver  in  1906. 

There  was  a  decreased  gold  production  in  both  the  Copper  Moun- 
tain district,  in  the  northeastern  part  of  the  county,  and  in  the  South 
Pass  district,  in  the  south  central  portion  of  the  county,  but  the 
former  section  began  shipping  copper  ore  during  1907.  The  Copper 
Mountain  district  is  one  of  Wyoming's  newest  and  most  active  min- 
ing sections,  and  was  the  center  of  considerable  prospect  and  develop- 
ment work.  The  formation  is  reported  as  being  generally  granite, 
with  ledges  of  schist  carrying  the  ore  and  with  veins  and  bodies  of 
quartz  heavily  mineralizea.  The  principal  metal  values  are  in  gold 
and  copper.     Some  of  the  ore  is  high  grade. 

At  tne  Williams-Luman  mine,  at  De  Pass,  some  free  ^old  ore  is 
found,  but  most  of  the  value  of  the  1907  product  was  in  copper. 
"  The  ore  is  found  in  a  crushed  and  fissured  diorite,  much  altered  and 
almost  unrecognizable  in  spots,  and  at  the  surface  shows  about  50  or 
60  feet  wide.'^« 

The  mine  is  being  developed  by  a  crosscut  tunnel  which  cuts  the 
lode  at  a  depth  of  220  feet. 

•  Heeler,  Henry  C,  Ann.  Rept.  State  Geologist,  Wyoming,  1907. 
04949— M  B  1907,  PT  1 31 
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The  Wind  River  Mining  and  Milling  Company,  operating  the  Hale 
mine  at  Bird's  Eye,  has  a  330- foot  tunnel,  and  is  equipped  with  a 
3-stamp  plate-amalgamating  mill,  which  was  in  operation  m  1907. 

The  Three  M's  Mining  Company  made  some  shipments  of  copper 
ore  which  was  extracted  in  doing  development  work.  The  Black 
Diamond  mine  is  also  being  developed.  In  addition  to  this,  much 
prospecting  is  being  carried  on  throughout  the  district. 

In  the  South  Pass  district,  placer  operations  were  carried  on  at  the 
Coin  placer  and  on  the  property  of  the  Miner's  Delight  mine.  This 
is  one  of  the  oldest  and  best  Jbiown  gold-mining  sections  of  Wyoming, 
having  been  the  center  of  extensive  placer  workings  in  1869.  The 
completion  of  the  railroad,  in  1907,  to  Lander,  35  miles  distant, 
brings  increased  possibilities  to  the  lode  mining  of  this  section,  and 
has  led  to  the  renewal  of  development  work  at  the  various  mines, 
including  the  following:  The  Good  Hope,  the  Lone  Star,  and  the 
Ground  Hog  mines,  at  Atlantic  City;  the  Burr  mine,  at  Lewiston; 
and  the  Carissa  mine,  at  South  Pass  City  (operated  by  the  Federal 
Gold  Mining  Company). 

During  1907  prospect  work  was  started  in  the  Willow  Creek  dis- 
trict, 22  miles  west  of  Thermopolis. 

JOHNSON  COUNTY. 

The  Kelly  Creek  Mining  Company,  operating  the  La  Porte  mine 
at  Buffalo,  made  a  small  gold  production  during  a  test  run  in  their 
5-stamp  mill  in  1907.  In  the  same  section  (the  Bull  Camp  district), 
the  Top  Hand  Mining  Company  was  developing  its  property  during 

1907. 

LARAMIE   COUNTY. 

The  Emerald  Mining  Company,  of  Wheatland,  made  a  shipment 
of  copper  ore  of  good  grade  to  Denver,  in  1907,  from  its  mine  m  the 
Sturgeon  Gulch  region. 

In  the  Rawhide  Butte  district,  in  the  northern  end  of  the  county,  , 
prospecting  and  development  work  was  carried  on  by  the  Copper  " 
Belt  Mines  Company  at  Lusk  and  the  Green  Hope  Mining  and  Mill-  - 
ing  Company  at  Inez.  Similar  work  was  done  by  the  Federal  Coinage^ 
Mming  and  Milling  Company  at  Grant  and  at  the  Vulcan  mine  at-^ 
Frederick. 

UINTA  COUNTY. 

Uinta  County  is  listed  in  the  tables  with  Johnson  and  Laramie 
counties  in  order  to  hide  individual  mine  productions.  Some  silver- 
copper  ore  was  shipped  in  1907  from  Cokeville,  on  the  Oregon  Short 
Line,  close  to  the  Idaho  State  line,  and  increased  savings  were  re- 
ported for  3  placer  mines  on  the  Snake  River,  in  the  Jackson  Hole 
district,  the  Buffalo  placer,  the  Davis  placer,  and  the  Pine  Bar 
placer.^  The  gravel  is  hydraulicked  and  concentrated  on  patent 
riffles  and  burlap-lined  tables,  in  order  to  catch  the  gold,  much  of  it 
being  very  fine  and  difficult  to  save  by  ordinary  sluices. 

«  Schultz,  Alfred  B.  Gold  developments  in  central  Uinta  County  and  at  other  points  on 
the  Snake  River,  Bull.  U.  S.  Geol.  Survey  No.  315,  pt.  1,  1907,  p.  71. 
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MUTE  PRODUCTION. 


By  L.  C.  Graton  and  C.  E.  Siebenthal. 


INTRODUCTION. 

The  following  is  an  account  of  the  production  of  silver,  copper, 
lead,  and  zinc  in  1907  by  the  mines  of  the  Central  States,  including 
Arkansas,  Illinois,  Iowa,  Kansas,  Kentucky,  Michigan,  Missouri, 
Oklahoma,  and  Wisconsin.  The  territory  thus  embraced  lies  in  the 
OTsat  interior  valley  province  of  the  United  States,  which  extends 
lipom  the  Appalachian  system  to  the  Rocky  Mountain  front,  exclud- 
ing the  Black  Hills.  Most  of  the  mines  are  situated  in  the  Paleozoic 
sedimentary  rocks  of  this  province,  but  the  copper  range  of  northern 
Michigan  comprises  lavas  and  intercalated  sediments  of  pre-Cam- 
brian  age. 

The  statistics  of  production  given  in  the  following  pages  are  based 
on  reports  made  directly  to  the  United  States  Geological  Survey  by 
the  mines,  and  represent  the  quantity  of  metals  recovered  or  paid  for 
in  the  ore  that  was  sold  or  treated  during  the  year.  These  figures 
are  in  close  agreement  with  those  reported  by  the  smelters  and  refin- 
eries, which  represent  the  actual  quantity  of  finished  metal  produced 
within  the  year,  though  not  wholly  from  ore  mined  the  same  year. 

Statistics  of  actual  mine  production  were  first  collected  for  Michi- 
gan in  1906.  In  1907  for  the  first  time  mine  production  reports 
were  collected  from  the  other  Central  States;  an  exact  comparison 
with  the  production  of  1906  can  not  therefore  be  instituted  this  year. 
The  inauguration  of  a  mine  census  among  a  large  number  of  mines 
has  consumed  the  greater  share  of  the  time  available  for  this  statis- 
tical work,  and  in  consequence  the  review  of  those  States  whose  pro- 
duction is  presented  for  the  first  time  are  more  condensed  than  their 
importance  warrants  and  than  is  hoped  will  be  the  case  for  subse- 
quent years. 

It  is  to  be  noted  that  the  method  of  marketing  and  recording  the 
mine  output  in  the  lead  and  zinc  regions  of  the  Central  States  differs 
from  that  employed  in  other  parts  of  the  country.  In  most  camps 
the  miner  receives  pay  for  his  ore  on  the  basis  of  the  assay  content  of 
metal  at  a  certain  price  per  unit.  In  the  lead  and  zinc  regions  of  the 
Central  States,  however,  the  compensation  is  per  ton  of  concentrates.** 
In  effect,  however,  this  is  equivalent  to  paying  for  the  metal  con- 

•  In  local  usage,  the  ore  as  mix^ed  is  caUed  •'  dirt,"  and  the  concentrates  are  classed  as 
"ore." 
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tained,  inasmuch  as  the  price  per  ton  is  based  on  a  sliding  scale 
determined  by  the  assay  content.    The  details  of  this  method  are 
given  in  the  pages  devoted  to  Missouri.    The  figures  which  are 
reported  to  the  Survey  by  most  producers  are  tonnage  and  assay 
content  of  concentrates  sold  and  amount  received  in  payment.    The 
total  metal  produced  may  be  calculated  from  the  first  two  of  these 
items.     In  some  cases,  however,  no  record  of  the  assay  content  is 
received.     In  the  Joplin  region  this  is  not  a  serious  matter,  since 
yearly  average  or  composite  assays  of  all  the  zinc  concentrates  of 
that  region  are  available  and  afford  very  accurate  results,  as  is  shown 
under  the  heading  Missouri.    These  composite  results,  as  is  shown 
as  a  basis  for  calculating  the  metal  content  in  all    but  exceptional 
cases  wherein  the  reported  assay  differed  widely  from  the  average, 
in  which  cases  individual  calculations  have  been  made.     Similar  indi- 
vidual calculations  have  been  made  where  possible,  or  where  neces- 
sary, in  case  of  galena  and  for  the  oxidized  ores  of  lead  and  zinc. 

In  the  case  of  the  zinc  concentrates  of  Wisconsin  there  is  room  for 
improvement  in  the  data  used  in  the  calculation  of  contained  metal. 
Owing  to  the  fact  that  marcasite,  which  is  plentiful  in  many  of  the 
zinc  mines  of  that  State,  is  in  some  cases  removed  by  electrostatic  or 
magnetic  separation,  whereas  in  other  cases  it  is  left  in  the  concen- 
trates, there  is  a  wide  range  in  the  zinc  content  of  the  concentrates. 
In  the  absence  of  assay  reports  from  all  the  producers,  it  has  been 
impossible  to  make  individual  calculations  for  every  mine,  and  in 
some  cases  averages  have  been  necessary.  The  reasonable  agreement 
of  the  mine  production  with  the  smelter  production,  as  shown  in  the 
general  report  on  zinc  in  Mineral  Resources  for  1907,  indicates,  how- 
ever, that  the  calculations  have  given  results  very  nearly  correct.  It 
is  hoped  that  the  chances  for  error  may  be  decidedly  reduced  in  the 
future. 

The  cooperation  of  all  who  have  furnished  information  for  this 
report  is  gratefully  acknowledged. 

PRODUCTION. 

SILVER. 

The  production  of  silver  in  the  Central  States  in  1907  was  328,411 
fine  ounces,  which,  at  the  average  price  of  66  cents  per  fine  ounce, 
had  a  value  of  $216,751.  Xo  silver  ores  are  worked  in  the  Central 
States,  and  the  comparatively  small  quantity  of  silver  that  is  pro- 
duced is  recovered  mcidentally  to  the  production  of  other  metals. 
The  greater  part  of  the  output  comes  from  the  copper  lodes  of  Michi- 
gan, but  lead  ores  of  southeast  Missouri  and  the  lead-zinc-fluorspar 
deposits  of  the  Kentucky-Illinois  field  also  carry  silver,  some  of 
which  is  recovered  from  the  lead  concentrates. 

COPPER. 

Complete  figures  of  the  production  of  copper  in  the  Central  States 
in  1907  can  not  be  given,  owing  to  the  fact  that  the  output  of  Missouri 
can  not  be  disclosed.  Michigan  is  the  only  other  copper  producing 
State  and  contributes  nearly  the  whole  of  the  entire  copper  output  of 
the  Central  States. 
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The  production  of  lead  by  mines  of  the  Central  States  in  1907  was 
146,379  short  tons,  which,  reckoned  at  the  average  price  of  the  metal 
for  the  year,  $106  per  ton,  or  5.3  cents  per  pound,  amounted  to  $15,- 
516,174.  Missouri,  as  usual,  leads  the  otner  Central  States  in  the  pro- 
duction of  lead,  and  for  the  first  time  takes  first  place  in  the  United 
States. 

ZINC. 

The  production  of  zinc  in  the  Central  States  in  1907,  based  on 
returns  from  the  mines,  was  156,027  short  tons.  The  value  of  this 
output,  computed  at  $118  per  ton,  or  5.9  cents  per  pound,  the  average 
price  of  the  metal  for  the  year,  was  $18,411,086.  Missouri  again 
leads  the  Central  States,  and  the  United  States  as  well,  in  the  pro- 
duction of  zinc. 

PRODUCTION  BY  STATES. 

The  total  value  of  the  production  of  silver,  copper,  lead,  apd  zinc 
in  the  Central  States  in  1907  was  $77,697,457.*'  The  contribution  of 
each  State  and  each  metal  to  this  total  is  shown  in  the  following 
table: 

Production  of  silver,  copper,  lead,  and  zinc  in  the  Central  States  in  1907, 


SUver. 

Copper. 

Lead. 

Zinc. 

State. 

iST 

Value. 

Quantity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Total  value. 

ArkaTisas 

Fine 
ounces. 

Pounds. 

Short 

tons. 

12 

830 

242 

2,666 

34 

$1,272 
87,980 
25,652 
270,830 
3,604 

Short 

tons. 

474 

737 

146 

17,772 

$55,932 

86,966 

17,110 

2,097,096 

$57,204 

Illinois 

2,882 

$1,882 

176,828 
42,762 

Iowa 

ITfirvmff 

2,367,926 

Kentucky 

Michigan 

103 
299,764 
25,602 

68 

197,844 

16,967 

3,672 

217,767,232 

$43,563,446 

43,751,290 

Missouri 

138,676 

632 

3,499 

14,699,550 
66,392 
370,894 

ii6.782 

1,667 

18,490 

13,776,736 

195,526 

2,181,720 

628,493,243 

Oklahoma 

251,918 

Wisconsin 



2,552,614 

Total 

328,411 

216,7610217,767,232 

i 

a43,553,446 

146,379 

16,616,174'l56,027 

i 

18,411,086 

6  77,697,457 

•Not  including  value  of  copper  production  of  Missouri. 
*Not  including  copper  production  of  Missouri. 
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ABKAl^SAS. 

By   C.   E.   SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Arkansas  in  1907  is  shown  in 
the  following  table: 

Production  of  lead  and  zinc  in  Arkansas  in  1907,  in  short  tons.^ 


Or«. 

Metal  content. 

Lead  concen- 
trates. 

Zinc  concentrates. 

Lead. 

Zinc. 

District. 

Galena. 

Sphalerite. 

Silicate  and  car- 
bonate. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Qoan- 
Uty. 

Value. 

North  Arkansas 

15 

S800 

538 

$15,233 

663  $16,210 

12 

$1,272 

474 

$56,932 

«  In  calculating  the  metal  content  of  the  ores  from  assays  allowance  has  been  made 
for  smelting  losses  in  case  of  zinc  but  not  in  the  case  of  lead.  In  comparing  the  values 
of  ore  and  metal  it  should  be  borne  In  mind  that  the  value  given  for  the  ore  is  that 
actually  received  by  the  producer,  while  the  value  of  the  metal  is  calculated  from  the 
average  daily  quotations  at  New  York. 

NORTH  ARKANSAS. 

Lead  and  zinc  deposits  have  been  known  in  Arkansas  for  many 
years.  I^ead  was  noted  by  Schoolcraft  in  his  travels  in  1819,  and  has 
been  mined  in  a  desultory  way  since  the  settlement  of  the  State.  Pres- 
ent development  dates  from  about  1899,  when  there  was  a  great  rush 
to  the  north  Arkansas  field.  The  mines  are  principally  m  Marion 
County  and  in  the  adjoining  portions  of  Searcy,  Newton,  and  Boone 
counties,  though  there  are  also  numerous  mines  and  prospects  in  Bax- 
ter, Izard,  Sharp,  Lawrence,  and  other  counties  to  the  east.  Until 
recently  the  mines  labored  under  the  disadvantage  of  a  long  wagon 
haul  to  the  railroad  and  of  high  freight  rates.  The  completion  of  the 
^Vhite  River  branch  of  the  St.  Louis,  Iron  Mountain  and  Southern 
Railroad  and  of  the  St.  Louis  and  North  Arkansas  Railroad,  has  put 
most  of  the  producing  mines  within  10  miles  of  railway  transporta- 
tion. Land  lor  mining  purposes  is  ordinarily  leased  in  10-acre  tracts 
at  10  per  cent  royalty.  Wood  is  universally  used  for  fuel  at  the  mines. 
There  were  at  the  close  of  1907  some  twenty  steam  concentrating 
plants  in  the  district.  These  are  of  the  Joplin  type,  and  average  about 
100  tons  in  daily  capacity.  Mining  methods  are  similar  to  those  in 
vogue  in  the  Joplin  region,  except  that  owing  to  the  rugged  character 
of  the  country  many  deposits  have  been  found  outcropping  on  the 
hillside,  and  have  been  followed  in  by  day  levels.  Shallow  deposits 
are  won  by  open  pits.  At  present  prospecting  is  done  by  means  of 
the  churn  drill.  The  ores  are  galena,  sphalerite,  and  smithsonite. 
The  sphalerite  is  generally  very  high  grade,  the  concentrates,  when 
clean,  ranging  well  above  the  price  basis,  60  per  cent  metallic  zinc 
content. 
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Grateful  acknowledgment  is  made  of  assistance  rendered  by  Prof. 
R.  W.  Willett  and  Messrs.  John  A.  Bunch,  Ed.  A.  Zimmerman,  and 
A.  W.  Estes  in  the  collection  of  the  statistics  of  the  lead  and  zinc 
production  of  north  Arkansas. 

Zinc  district. — At  the  Coon  Hollow  mine,  noted  for  its  great  quan- 
tities of  highly  zinciferous  tallow  clay,  a  shaft  is  being  sunk  to  a  new 
body  of  ore.  The  Madison  mine,  equipped  with  a  100-ton  mill,  pro- 
duced considerable  zinc  carbonate  ore  before  being  tied  up  in  litiga- 
tion. The  Almy  and  Gloria  mines,  equipped  with  a  150-ton  mill,  were 
not  in  operation  during  the  year.  The  Black  Bear  Land  and  Mining 
Company,  having  explored  a  body  of  ore  with  satisfactory  results, 
decided  to  erect  a  150-ton  mill  and  develop  the  property. 

Dodd  City  district, — ^The  lola  Cooperative  Zinc  and  Lead  Com- 
pany, 4  miles  west  of  Dodd  City,  has  a  100-ton  mill  equipped  with 
compressor  and  air  drills.  The  mine  is  operated  by  means  of  day 
levels  or  tunnels,  one  of  which  is  300  feet  in  length.  Development 
work  was  carried  on  during  the  year,  and  considerable  sphalerite  was 
raised. 

The  Susqrfehanna  mine,  with  2  shafts  75  and  90  feet  in  depth,  is 
pursuing  development  work,  driving  a  tunnel  toward  the  main  ore 
body.  The  100-ton  mill  turned  out  a  considerable  quantity  of  sphal- 
erite ore  during  the  progress  of  the  work. 

The  50- ton  mill  of  the  New  South  Mining  Company,  operating  the 
Beatty  mine  on  Jimmy's  Creek,  3  miles  east  of  Dodd  City,  and  the 
200-ton  mill  of  the  Nakomis  Zinc  Mining  Company,  were  in  opera- 
tion for  a  portion  of  the  year.  The  New  York  Lead  and  Zinc  Com- 
pany, operating  the  Bear  Hill  mine,  and  the  Pilot  Rock  Lead  and 
Zinc  Company  were  also  producers. 

Kingdon  Springs  district. — The  Monkey  Hill  Mining  Company 
completed  a  100- ton  plant  late  in  the  year,  and  in  a  test  r.un  made 
several  tons  of  sphalerite  concentrates,  which  are  reported  as  assay- 
ing 64.5  per  cent  metallic  zinc.  The  Onwatta  mine,  4  miles  northwest 
of  Kingdon  Springs,  equipped  with  a  150-ton  mill,  and  the  Big  Star 
mine  were  also  in  operation. 

The  Olympia  Mining  Company  has  a  shaft  150  feet  in  depth,  re- 
ported as  showing  zinc  ore  at  90  feet  and  120  feet.  Steam  crusher 
and  rolls  and  hand  jigs  were  installed.  The  Yale  Zinc  Company, 
sinking  a  shaft  on  the  Cleveland  land,  is  reported  to  have  ore  at 
60  feet,  90  feet,  and  110  feet  in  depth.  The  Schell  Mining  Company 
is  reported  to  have  a  shaft  in  ore  at  90  feet. 

Rush  Creek  district. — The  Morning  Star  Mining  Company  was  one 
of  the  largest  producers  in  north  Arkansas,  though  in  operation  but 
three  months  during  1907.  Considerable  ore  from  the  adjoining 
Smuggler  mine  was  also  run  over  the  Morning  Star  mill,  which  has 
a  capacity  of  50  tons.  A  larger  modern  mill  will  be  erected  during 
1908.  The  mine  is  operated  by  day  levels  or  tunnels.  The  ore  is 
zinc  carbonate  near  the  surface,  but  changes  to  sphalerite  farther  in. 
A  mass  of  smithsonite,  zinc  carbonate,  weighing  over  G  tons,  was 
taken  from  this  mine.  .  t      i 

The  Silver  Hollow  mine  and  mill  of  100-ton  capacity,  imder  lease 
to  J.  J.  Reinhardt,  was  operated  for  seven  months  in  1907.  On  the 
expiration  of  the  lease  in  August,  1907,  the  mine  was  closed  down 
pending  the  installation  of  a  compressor  and  air  drills.  The  Phila- 
delphia mine  was  also  a  producer. 
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Maumee  district, — ^The  Maumee  mine  of  the  North  Arkansas  Min- 
ing and  Investment  Company  has  a  new  100-ton  mill  with  Wilfley 
tables.  The  mill  was  completed  and  operated  but  a  short  time  before 
being  closed  down  by  the  panic.  The  ore  is  zinc  blende  in  blanket 
formation  at  a  depth  of  100  feet  from  the  surface.  A  small  mill  was 
installed  at  the  North  Star  mine  and  development  work  carried  on. 
The  Jack  Pot  mine  has  been  leased  by  John  J.  Geghan,  who  will 
build  a  100-ton  concentrating  plant. 

Mount  Hersey  district. — The  Hurricane  Zinc  Company  operated  the 
Big  Hurricane  mine  for  six  months  in  1907,  being  closed  down  during 
the  latter  part  of  the  year  on  account  of  lack  of  water.  The  mill 
has  a  capacity  of  50  tons.  The  ore  is  zinc  carbonate,  of  which  the 
mine  has  for  six  years  been  a  large  and  steady  producer.  Lumps  of 
zinc  blende,  incrusted  with  zinc  carbonate^  are  found  in  the  less 
weathered  portions  of  the  deposit.  The  ore  is  mined  by  the  open-pit 
method. 

The  May  Mining  Company,  operating  the  Belle  of  Wichita  mine, 
4  miles  south  of  Mount  Hersey,  erected  a  mill  in  1907  and  produced  a 
fair  quantity  of  zinc  blende  concentrates.  The  Spier  Mining  Com- 
pany, in  sinking  the  shaft  to  a  deeper  deposit,  struck  ore  at  140  feet 
The  mine  is  equipped  with  a  good  mill.  At  the  old  Granby  mines, 
8  miles  south  of  Mount  Hersey,  a  good  deposit  of  zinc  ore  is  reported. 

Other  districts, — In  the  Hall  Mountain  district,  east  of  Yellville, 
the  Reynolds  Mining  and  Development  Company  erected  a  100-ton 
concentrating  plant.  The  mine  consists  of  an  open  cut  extending 
180  feet  into  the  mountain  and  a  shaft  reaching  the  ore  body.  The 
Yellville  Drilling  Association  put  down  a  hole  500  feet  in  depth  for 
development  purposes.  The  Missouri  and  Arkansas  Mining  Com- 
pany took  a  lease  on  the  Hill  Fountain  property  east  of  Harrison, 
prospected  it,  erected  a  100-ton  mill,  and  began  production  at  the 
close  of  1907.  At  St.  Joe,  development  work  was  carried  on  at  the 
Ward  and  the  Montreal  prospects.  The  Lincoln  Mining  and  Mill- 
ing Company  erected  a  100-ton  mill  and  is  engaged  in  developing 
the  New  Era  mines  near  Smithville,  in  Lawrence  County.  The  Ajr- 
buckle  Mining  and  Milling  Company  began  the  construction  of  a  200- 
ton  mill  in  the  same  vicinity.  Water  power  afforded  by  Strawberry 
Eiver  will  drive  the  machinery.  The  ore  occurs  disseminated  in 
dolomitic  limestone. 

SOUTHWEST  ARKANSAS. 

The  occurrence  of  lead  and  zinc  in  southwest  Arkansas  is  uniformly 
in  true  fissure  veins  which  cut  across  the  quartzitic  sandstone  and 
slates,  and  have  a  filling  of  quartz. 

The  Bellah  mine,  in  Sevier  County,  6^  miles  west  of  Gilham,  was 
worked  to  a  depth  of  160  feet.  The  vein  carried  galena  and  chal- 
copyrite  in  the  upper  portion,  but  zinc  blende  predominated  in  the 
lower  portion.    The  mine  has  not  been  in  operation  for  several  years. 

The  Honseley  Mining  Company  is  prospecting  near  Point  Cedar 
in  Hot  Springs  County.  A  group  or  veins,  each  in  the  neighbor- 
hood of  a  foot  wide,  have  been  opened  laterally  for  a  distance  of 
100  feet,  and  a  shaft  has  been  sunk  to  a  depth  of  40  feet.  The  ore 
taken  out  is  reported  to  assay  about  65  to  75  per  cent  of  lead,  6  to  10 
per  cent  of  zinc,  1  per  cent  of  copper,  and  to  carry  from  1^  to  3 
ounces  of  silver,  and  from  0.05  to  0.08  ounce  of  gold  to  the  ton. 
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—  IliliTNOIS. 

By   C.    E.    SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead,  zinc,  and  silver,  in  Illinois,  in  1907,  is 
shown  in  the  following  table : 

Production  of  lead,  zinc,  and  silver  in  Illinois,  by  districts,  in  1907.^ 


Ores. 

Metal  content. 

Lead  con- 
centrates, 
galena. 

Zinc  con- 
centrates, 
sphalerite. 

Lead. 

Zinc. 

Silver. 

Qtian- 
tity. 

Value. 

Quan- 
llty. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
Uty. 

Value. 

Quan- 
tity. 

Fine 
ounces. 

Value. 

Northern  Illinois: 

Galena  district 

Short 

tons. 

528 

92 

128,407 
6,200 

Short 
tons. 
2,530 

137,738 

Short 

tons. 

393 

68 

S41,658 
7,208 

Short 

tons. 

737 

iKA.Oftfi 

Elizabeth  district 

1 

Total 

620 
497 

33,607 
28,021 

2,530 

37,738 

461 
369 

48,866 
39,114 

737  1  86,966 

Southern  Illinois 

2,852 

91,882 

State  total 

1,117 

61,628 

2,530 

37,728 

830 

87,980  1      737 

86,966 

2,852 

1,882 

•  In  calculating  the  metal  content  of  the  ores  from  assays,  allowance  has  been  made  for 
smelting  losses  in  case  of  zinc  but  not  in  the  case  of  lead.  In  comparing  the  values  of 
ore  and  metal  it  should  be  borne  in  mind  that  the  value  given  for  the  ore  is  that  actually 
received  by  the  producer,  while  the  value  of  the  metal  is  calculated  from  the  average 
daily  quotations  at  New  York. 

The  lead  and  zinc  deposits  of  Illinois  fall  into  two  distinct  regions 
marked  by  different  mineralogical  association  and  structural  en- 
vironment. Those  of  southern  Illinois  belong  to  the  Kentucky- 
Illinois  fluorspar  district,  while  those  of  northern  Illinois  belong  to 
the  upper  Mississippi  Valley  region. 

NORTHERN  ILLINOIS. 

The  lead  and  zinc  mines  of  northern  Illinois  are  all  in  Jo  Daviess 
County,  the  extreme  northwest  county  of  the  State.  The  ores  have 
the  same  structural  relations  as  in  the  upper  Mississippi  district  gen- 
erally ;  that  is,  they  occur  disseminated  through  the  limestone,  or  in 
openmjgs  in  it,  known  as  "  crevices,"  "  pitches,"  or  "  flats,"  depending 
on  their  attitude  to  the  horizontal.  These  openings  have  in  general 
an  east  and  west  trend,  known  as  their  range.  The  ore  bodies  are 
sometimes  continuous  for  long  distances  along  these  ranges,  which  for 
that  reason  largely  control  the  prospecting,  both  by  shafts  and  by 
drilling.  The  ores  are  galena,  sphalerite,  and  smithsonite,  though 
the  latter  is  much  less  common  now  than  formerly,  when  the 
deposits  worked  were  mostly  shallow  and  above  water  level.  The 
galena  is  practically  nonargentiferous.  Iron  pyrites  is  very  com- 
monly associated  with  the  ores,  frequently  in  such  quantity  as  to 
necessitate  roasting  and  magnetic  association. 

Galena  district. — ^This  district  includes  the  mines  in  the  vicinity 
of  Fever  River,  from  the  Mississippi  River  to  the  Wisconsin  state 
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line.  Though  one  of  the  earliest  localities  to  be  mined  in  the  North- 
west, there  are  still  several  very  productive  mines. 

The  Appleton-Galena  Lead  and  Zinc  Company  completed  a  50-ton 
mill  equipped  with  compressor  and  air  drills,  but  after  a  test  run,  it 
was  closed  down  on  account  of  the  business  depression.  The  Mars- 
den  Black  Jack  Mining  Company  reopened  the  old  mines  at  Peru, 
which  were  steady  producers  some  years  ago,  and  built  a  mill  with  a 
capacity  of  100  tons.  The  Northwestern  Lead  and  Zinc  Company 
was  in  operation  for  six  months  during  1907,  closing  down  on 
account  of  the  panic.  The  mill  has  a  capacity  of  70  tons.  The 
Pacific  Gold  Mining  Company  completed  a  50-ton  mill  equipped  with 
2  Wilfley  tables,  but  operations  were  stopped  by  the  industrial  de- 
pression before  much  ore  was  produced.  The  "Ten  Strike  Mining 
Company,  and  the  Illinois  Lead  and  Zinc  Company,  each  with  a  50- 
ton  mill,  pursued  development  work  during  the  year.  The  Vinegar 
Hill  Zinc  Mining  Company,  after  a  long  campaign  of  prospecting, 
built  a  completely  equipped  100-ton  concentrating  plant,  and  began 
production  just  at  the  close  of  the  year. 

Elizabeth  district. — Several  mines  equipped  with  hand  jigs  raised 
and  cleaned  small  quantities  of  lead;  amon^  them  were  the  Kansas 
Lead  Company,  the  Elizabeth  Mining  and  Livestment  Company, 
the  Wishon  Mining  Company,  and  the  Illinois  Mining  Company. 
No  zinc  ore  was  produced,  and  the  100-ton  mill  of  the  Skene  Lead 
Company  was  not  in  operation  during  the  year. 

Calif omia  or  Sand  Prairie  district. — ^The  Royal  Princess  Mining 
Company  completed  a  100-ton  mill,  and  ran  a  short  time  before  the 
close  of  the  year.  The  ore  made  was  not  sold.  It  is  reported  that 
a  fine  body  of  zinc  ore  has  been  developed  in  the  mine,  which  is  on 
the  site  of  the  old  "  California  diggings,"  which  yielded  a  great  deal 
of  lead  before  the  civil  war. 

SOUTHERN  ILLINOIS. 

The  lead  and  zinc  deposits  of  southern  Illinois  are  foimd  in  Pope 
and  Hardin  counties,  and  are  the  northern  extension  of  the  Ken- 
tucky-Illinois fluorspar  district.  The  structural  relations  and  the 
mineralogical  association  are  in  common  with  the  western  Kentucky 
deposits,  and  in  striking  contrast  with  those  of  northern  Illinois. 
The  ores  occur  in  fissure  veins,  in  association  with  jointing  and  fault- 
ing. Dikes  and  sheets  of  lamprophyre  occur  in  the  vicinity,  but  not 
in  direct  connection  with  the  ore  deposits.  Galena  is  the  most  im- 
portant metallic  mineral.  Formerly  large  bodies  of  galena  were 
worked,  but  it  is  at  present  produced  incidentally  in  the  concentration 
of  the  fluorspar. 

The  galena  of  southern  Illinois  is  notably  argentiferous  as  com- 
pared with  the  rest  of  the  Mississippi  Valley  ores,  the  silver  content 
ranging  up  to  12  and  14  fine  (troy)  ounces  per  ton  of  lead  concen- 
trates, and  averaging  for  the  whole  production  of  the  year  5.85  fine 
ounces  per  ton  of  lead  concentrates.  Sphalerite  or  zinc  blende  is  the 
next  most  important  metallic  mineral,  but  it  occurs  much  less  plenti- 
fully than  galena.  It  is  recovered  as  zinc  middlings  in  the  concen- 
tration of  the  fluorspar.  The  difficulty  of  making  a  clean  separation 
of  the  zinc  middlings  has  kept  down  the  production  of  zinc.     None 
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was  reported  from  southern  Illinois  in  1907.  The  principal  vein 
minerals  are  fluorite,  calcite,  and  barite. 

The  Fairview  Fluor  Spar  and  Lead  Company  operates  on  the  Good 
Hope  vein,  which  was  first  opened  in  1862,  the  first  actual  mining  in 
the  district.  At  that  time  the  lead  only  was  saved,  the  fluorspar 
being  thrown  on  the  waste  heap,  from  which  it  was  afterwards  taken 
and  sold.  The  workings  reach  a  depth  of  210  feet,  and  are  prac- 
tically continuous  northward  to  the  Kosiclare  shaft.  For  1907  the 
production  of  lead,  as  reported  by  the  company,  was  the  largest  in 
the  district.  The  Kosiclare  Lead  and  Fluorspar  Company,  operating 
the  same  vein  or  one  very  near  it,  has  reached  a  depth  of  300  feet. 
Galena  and  sphalerite  do  not  occur  so  plentifully  as  in  the  preceding 
mine. 

The  Marion  Fluorspar  and  Lead  Company,  operating  the  Stewart 
mine,  about  4  miles  west  of  Elizabethtown,  commenced  work  during 
the  year,  and  took  out  considerable  fluorspar,  but  sold  no  lead.  The 
Crystal  Fluorspar  Mining  Company  operates  the  Empire  vein,  8 
miles  northwest  of  Elizabethtown.  The  ore  is  mined  by  an  open  cut 
on  the  vein  and  a  shaft  reaching  a  depth  of  160  feet.  The  vein  fol- 
lows a  fault,  and  the  filling  consists  of  brecciated  limestone  cemented 
by  fluorspar  and  calcite  with  galena  and  sphalerite  in  places  in  consid- 
erable abundance.  The  Evansville  Lead  and  Spar  Company  is  work- 
ing in  the  Lead  Hills,  3  miles  north  of  Cave-in-Rock.  The  mill  has 
a  capacity  of  25  tons.  The  Cave-in-Rock  Mining  and  Milling  Com- 
pany reports  considerable  production  of  lead  in  1907.  The  Eureka 
Lead  Company  is  prospecting  in  fissure  vein  in  the  Lead  Hills,  about 
5  miles  north  of  Cave-in-Rock.  The  shaft  at  80  feet  is  reported  to 
be  in  a  good  body  of  zinc  and  lead  ore.     A  mill  will  be  installed  early 

in  1908. 

IOWA. 
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PRODUCTION. 


The  production  of  lead  and  zinc  in  Iowa  in  1907  is  shown  in  the 
following  table: 

Production  of  lead  and  zinc  in  Iowa  in  1907,  in  sort  tons,^ 


Ore. 

Metal  content. 

District 

Lead 
tn 

&tes. 
lena. 

Zinc  concen- 
trates. 

Lead. 

Zinc. 

Ga 

Sphalerite. 

Quan- 
lity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Tlnhnnnii .........r.-r 

ao4 

$22,023 

303 

18,677 

242 

125,652 

145        S17.110 

•  In  calcalating  the  metal  content  of  the  ore  from  assays,  allowance  has  been  made  for 
smelting  losses  in  the  case  of  zinc  but  not  in  the  case  of  lead.  In  comparing?  tho  value  of 
ore  tanA  metal  c<mtent.  it  should  be  borne  in  mind  that  the  value  j^ivon  for  the  ore  is  that 
actually  reeelTed  by  the  producer,  while  the  value  of  the  metal  is  calculated  from  the 
average  daily  quotations  at  New  York.  The  zinc  concentrates  included  above  were  mostly 
sold  late  in  the  year  when  ore  was  at  a  low  price,  considerably  below  the  yearly  average. 
The  ?mlne  of  the  metal  content  is  thus  unduly  high  in  comparison. 
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The  lead  and  zinc  deposits  of  Iowa  extend  along  the  Mississippi 
River  for  nearly  80  miles  in  Dubuque,  Clayton,  and  Allamakee  coun- 
ties. The  Dubuque  mines  were  in  early  days  the  most  important 
source  of  lead  in  the  United  States,  and  later  the  mines,  particu- 
larly those  in  the  vicinity  of  Durango,  yielded  considerable  quantities 
of  zinc  carbonate  ore.  S^early  all  this  earlier  mining  was  done  above 
water  level,  and  only  within  the  last  few  years  has  there  been  much 
attempt  to  mine  below  water  level.  The  production  for  1907,  though 
small,  is  noteworthy,  since  it  marks  the  transition  from  shallow  to 
deeper  mining.  There  were  14  producing  mines,  of  which  only  2 
yielded  zinc  ore,  the  remainder  producing  small  q[uantities  of  lead 
ore.  But  2  of  the  producing  mines  are  equipped  with  steam  concen- 
trating mills,  both  erected  in  1907,  though  one  of  them,  that  of  the 
Fitzpatrick  Mining  Company  near  Buena  Vista,  was  not  put  in 
operation. 

The  Avenue  Top  Mining  Company's  shaft  is  on  the  hilltop  in  the 
western  part  of  Dubuque,  and  the  concentrating  plant  is  on  the 
river  bottom  in  another  part  of  the  city.  The  mill  has  a  capacity 
of  80  tons  and  is  equipped  with  two  8-cell  jigs.  It  was  completed 
in  October,  1907,  and  ran  for  nine  weeks.  Much  of  the  concentrates 
was  stored  on  account  of  the  depressed  price  of  ore. 

The  Pikes  Peak  region,  just  southwest  of  Dubuque,  formerly  yield- 
ed some  mixed  sulphide  ore  from  just  below  the  water  level.  The 
difficulty  of  separatmg  galena,  blende,  and  marcasite,  combined  with 
the  low  price  of  ore,  put  a  stop  to  operation  at  that  time,  but  during 
1907  there  was  considerable  prospecting  done.  On  the  Miller  farm 
the  Dubuque  and  Lake  Superior  Mining  Company  early  in  the  year 
made  a  good  strike  of  disseminated  zinc  ore  from  97  to  130  feet  in 
depth,  and  laid  plans  for  a  mill,  which  the  panic  temporarily  post- 
pined.  From  the  upper  openings  on  the  land  a  good  production  of 
lead  was  reported.  The  New  Era  Mining  Company  raised  a  good 
quantity  of  lead  ore  from  their  mine  just  west  of  the  city,  and  the 
Goosehorn  opened  up  a  good  prospect  of  zinc  ore  in  the  southwestern 
part  of  the  city.  At  Key  AVest,  a  few  miles  south  of  Dubuque,  the 
Key  West  Mining  Company  and  Messrs.  Neenan  and  Gribben  re- 
ported a  good  production  of  lead  ore. 
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KANSAS. 

By   C.    E.    SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Kansas  in  1907  is  shown  in  the 
following  table : 

Production  ^f  lead  and  zinc  in  Kansas  in  1907  hy  districts  in  short  tons,^ 


Ores. 

Metal  ma  tent- 

Lt»d  ooDceutratfis. 

Zinc  DODoeiitratea 

JTltttB 

Silk 

to. 

Le&d. 

BUtilot. 

Oalfflw. 

Carbcmatii. 

Hphalwite- 

and 

Ziso. 

1 
Of 
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t 
0? 

> 

i 

1 

1 

?^ 

1 

i 

1 

Galr^H 

t7 

|17Sp979 
942 

« 

t309^.'l^ 

w 

«S9 

2,513 

m 

|3Sfl,  1661 1.651 

11. 374, Sis 

Raii/Af-Ppw^C^lf , 

12, 113 

707  J  0» 

Flayter... 

7m     ^[flsfi 

15,222 

State  total.. 

ajaa 

1SS,609          S 

i 

l,444,m 

M 

iSOj  3,S55 

270,i30 17,77-2 

2,TO7,0yB 

«  The  production  of  a  single  mine  at  Lawton,  Kans.,  has  been  included  in  the  figures 
£^iven  above  for  Plajter,  in  order  not  to  disclose  individual  production.  In  calculating 
the  metal  content  of  the  ores  from  assays,  allowance  has  been  made  for  smelting  lossos 
in  case  of  sine  but  not  in  the  case  of  lead.  In  comparing  the  values  of  ore  and  metal  it 
should  be  borne  in  mind  that  the  value  given  for  the  ore  is  that  actually  received  by  the 

Sroducer,  while  the  value  of  the  metal  is  calculated  from  the  average  daily  quotations  at 
lew  York. 

The  lead  and  zinc  deposits  of  Kansas,  so  far  as  developed,  are 
limited  to  the  southeastern  portion  of  the  State  in  Cherokee  County. 
They  comprise  the  western  extension  of  the  ore  deposits  of  the  Joplin 
region,  .and  display  the  general  characteristics  of  that  area,  except 
that  here  typical  sheet  ground  deposits  have  not  been  developed.  The 
ores  are  galena  and  lead  carbonate,  sphalerite  or  zinc  blende,  and  zinc 
carbonate  and  silicate.  The  galena  is  practically  nonargentiferous, 
carrying  but  a  small  fraction  of  an  ounce  of  silver  to  the  ton  of  lead 
concentrates.  The  industrial  depression  very  seriously  affected  pro- 
duction in  this  area.  The  most  important  developments  during  the 
year  were  the  opening  of  deeper  deposits  in  well-known  tracts  and 
the  extension  oi  the  productive  territory  along  the  border  of  the 
Cherokee  shale  from  Badger  to  the  southwest. 

GALENA  DISTRICT. 


The  Old  Times  Lead  and  Zinc  Company  completed  a  150-ton  elec- 
trically driven  concentrating  plant  in  June.  Mr.  C.  W.  Squires,  in 
February,  acquired  the  complete  ownership  of  the  Eagle  sludge  mill, 
formerly  operated  by  Squires  &  Moore.  It  is  the  largest  and  best 
equipped  sludge  mill  in  the  entire  Joplin  region,  and  has  a  capacity 
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of  500  tons.  The  New  Century  Mining  Company  erected  a  new  con- 
centrating plant  at  a  cost  of  $20,000.  It  is  equipped  with  4  rougher 
jigs,  2  cleaner  jigs,  1  sand  jig,  2  sludge  tables,  and  is  driven  by  a  150- 
horsepower  engine.    The  capacity  is  300  tons. 

Rams  Brothers  and  others  developed  a  good  prospect  in  Happy 
Hollow,  2^  miles  southeast  of  Galena,  in  new  territory.  The  Hart- 
ford Mining  Company,  operating  in  Rich  Hollow,  2  miles  east  of 
south  of  Galena,  found  good  runs  of  ore  at  175  and  250  feet  in  depth, 
and  erected  a  new  300-ton  mill.    The  Neal  Robertson  Mining  Com- 

Sany  moved  a  100-ton  mill  to  the  site  of  its  mine.  The  Latawanna 
lining  Company  purchased  the  40-acre  tract  immediately  west  of 
Galena,  and  north  of  Seventh  street,  from  the  Galena  Lead  and  Zinc 
Company.  Ricksecker  Brothers  reopened  the  North  Empire  tract, 
discovermg  new  deposits  by  drilling,  and  moved  a  mill  to  the  prop- 
erty. The  Lockport  Mining  Company,  operating  the  Hoy  tract,  was 
a  consistent  producer  throughout  the  year.  The  Sparks,  Moore  & 
Henderson  Mining  Company,  operating  the  Murphy  land  at  Empire, 
developed  a  lower  run  of  ore  at  135  feet,  and  a  lower  run  was  discov- 
ered on  the  old  Baker  tract  west  of  Galena.  Deeper  deposits  were 
also  discovered  on  the  Bonanza  tract,  northwest  of  Galena,  and  on 
the  Ohio  Mining  Company's  land,  east  of  Galena.  Donahue  &  Co. 
and  Gerster  &  Williams  opened  up  deeper  ore  on  the  South  Side 
Mining  Company's  land.  There  were  in  operation  on  this  tract  at  the 
close  of  the  year  five  100-ton  concentrating  mills  and  22  hand  jigs. 

BADGER-PEACOCK  DISTRICT. 

There  was  much  activity  on  the  Hubbard  farm  following  the  first 
strike  by  the  Hubbard  Mining  Company.  Every  lot  in  the  80-acre 
tract  was  leased,  and  numerous  shafts  were  sunk,  which  found  ore 
at  various  levels  from  40  to  100  feet.  The  Hubbard  mill  is  the  only 
concentrating  plant  on  the  tract,  but  it  does  a  certain  amount  oi 
custom  business.  Later  in  the  year  an  exceptionally  rich  strike  was 
made  in  a  drill  hole  which  showed  ore  from  40  feet  to  77  feet.  This  was 
in  another  part  of  the  farm  and  not  on  the  80-acre  mining  tract,  but 
will  probably  open  up  the  whole  tract  for  mining  purposes.  At  the 
close  of  the  year  13  companies  were  operating  and  prospecting  on  the 
Hubbard  farm.  An  eastern  company  has  purchased  the  Shell- 
hammer  tract  just  south  of  the  Hubbard  farm  and  has  begun  to 
develop  it. 

At  Peacock,  on  the  east  side  of  Spring  River,  there  are  10  concen- 
trating plants  and  a  sludge  mill,  and  another  sludge  mill  was  under 
construction  at  the  close  of  the  year.  Production  was  much  curtailed 
by  the  panic  and  by  high  water  which  flooded  the  mines  in  Spring 
River  bottom.  The  Peacock  Valley  Mining  Company  completed  an 
electrically  driven  mill  of  125  tons  capacity. 

PLAYTER  DISTRICT. 

The  first  lease  on  the  land  being  operated  by  the  Kress  Mining 
Company  and  the  Newton  Zinc  Company  has  been  taken  over  bv  the 
United  Zinc  Companies.    A  discovery  of  shallow  ore  was  maae  at 
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Playter  in  August,  1907,  which  was  operated  by  an  open  cut.  The 
Newton  Zinc  Company,  in  sinking  the  west  shaft,  encountered  a  fine 
run  of  zinc  ore.  Leaa  was  discovered  in  the  bed  of  Shawnee  Creek 
on  the  Raines  farm,  and  a  prospect  shaft  was  commenced  near  by. 

KENTUCKY. 

By   C.   E.    SlEBENTHAL. 

PRODUCTION. 

The  productioii  of  silver  and  lead  in  Kentucky  in  1907  is  shown  in 
the  following  table : 

Production  of  silver  and  lead  in  Kentucky  in  1907,*' 


Ore. 

Metal  content. 

District. 

Lead  concentrates. 

Silver. 

Lead. 

Galena. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Western  district 

Short  tofu. 
54 

12,850 

Fine  ounces. 
103 

168 

Short  tons. 
34 

$3,60 

■  In  calculating  the  metal  content  of  the  ore  from  assays,  no  allowance  has  been  made 
for  loss  of  lead  in  smelting.  In  comparing  the  value  of  ore  and  metal  content  it  should 
be  borne  in  mind  that  the  value  given  for  the  ore  is  that  actually  received  by  the  pro- 
ducer,  while  the  value  of  the  metal  is  calculated  from  the  average  daily  quotations  at 
New  York. 

The  lead  and  zinc  deposits  of  Kentucky  are  found  in  two  areas,  the 
central  district  and  the  western  or  fluorspar  district. 

CENTRAL  DISTRICT. 

The  deposits  of  this  district  are  in  Mercer,  Scott,  Franklin,  Owen, 
Henry,  and  adjoining  counties.  The  ore,  mostly  lead,  occurs  in 
veins  asociated  with  such  gangue  minerals  as  fluorite,  barite,  and 
calcite.  In  some  instances  the  lead  has  been  obtained  incidental  to 
the  mining  of  these  minerals.  No  production  of  lead  from  the  dis- 
trict was  reported  in  1907. 

In  Owen  county,  the  Ohio  Lead  Mining  Company  has  at  Gratz  a 
good  concentrating  plant,  and  has  mined  some  lead  ore.  Lead  only  , 
has  been  recoverea,  the  barite  tailings  going  to  the  waste  pile.  The 
vein  from  6  inches  to  6  feet  in  width  has  been  followed  vertically  to  a 
depth  of  325  feet,  and  laterally  for  1,000  feet,  work  being  carried  on  at 
3  levels.  Southward  across  the  Kentucky  River  in  Henry  County, 
the  Union  Mining  Company  and  the  Lockport  Lead  Mining  Com- 
pany have  worked  on  the  same  vein  of  barite  and  galena,  here  from 
1  to  2  feet  in  width.  According  to  report  the  same  vein  is  traceable 
northward  7  miles  to  Twin  Creek,  where  prospects  have  been  opened. 

Lead  has  also  been  mined  from  the  Johnson  vein  in  Scott  County, 
and  the  Clark  vein  in  Franklin  County.    The  Mutual  Mining  Com- 
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pany  has  an  extensive  plant  near  Stamping  Ground,  in  which  these 
ores  are  smelted.  The  products  are  barium  sulphate,  sodium  sul- 
phide, and  lead  sulphate. 

WESTERN  DISTRICT. 

The  lead  and  zinc  deposits  of  the  western  or  fluorspar  district  of 
Kentucky  are  found  chiefly  in  Caldwell,  Crittenden,  and  Livingston 
counties,  but  continue  northward  across  the  Ohio  River,  forming  the 
southern  Illinois  lead  and  zinc  district,  and  also  southward  in  occa- 
sional deposits  into  western  Tennessee.  The  ores  Sixe  galena,  sphal- 
erite, and  smithsonite,  and  occur  in  association  with  such  gangue 
minerals  as  fluorspar,  barite,  and  calcite.  The  ores  occur  in  veins,  in 
breccias,  and  as  metasomatic  replacements,  all  within  or  adjacent  to 
zones  of  faulting.  Considerable  quantities  of  both  lead  and  zinc 
ores  have  been  produced  in  the  past,  but,  at  the  present  time  they  are 
produced  as  by-products  in  the  recovery  and  concentration  of  fluor- 
spar, which  is  the  principal  economic  mineral  of  the  district. 

Owing  to  the  difficulty  of  separating  sphalerite  and  fluorspar,  due 
to  their  close  agreement  in  specific  gravity,  there  has  been  much 
experimentation  with  electrostatic  machines  and  flotation  process  to 
find  some  better  way  than  the  ordinary  hydraulic  methods.  The 
Sanders  Ore  Separating  Company,  in  a  small  experimental  plant  at 
Marion,  Ky.,  successfully  separated  zinc  blende  from  fluorspar  by 
employing  the  Sanders  flotation  process,  which  uses  a  bath  of  alumi- 
num sulphate.  The  concentrates  are  first  reduced  to  a  very  fine  powder 
and  then  passed  over  tables  which  make  a  separation  of  the  lead  and 
the  fluorspar,  leaving  the  zinc  in  the  form  of  tailings,  which  are  then 
treated  in  the  flotation  tanks.  Pending  the  experiments  there  was  a 
lull  in  zinc  mining  which  the  industrial  depression  served  to  con- 
tinue. The  Marion  Zinc  Company  has  over  100  tons  of  zinc-carbonate 
ore  in  the  bins  at  the  plant  at  Lola,  Ky.,  which  is  tied  up  by  litiga- 
tion.    No  shipments  of  zinc  ores  in  1907  were  reported. 

The  lead  which  was  mined  in  1907  was  reported  by  3  companies. 
Fluorspar,  containing  more  or  less  lead,  was  produced  by  18  mines. 
The  output  of  half  the  mines  was  taken  by  the  Kentucky  Fluorspar 
Company  at  Marion,  Ky.,  which  company  reports  the  largest  produc- 
tion of  lead  concentrates.  This  lead,  incorporated  as  it  was  in  the 
crude  fluorspar,  can  not  be  properly  accredited  to  the  mines  pro- 
ducing it.  The  Albany  Investment  Company  also  reports  a  produc- 
tion of  lead. 

From  the  lead  concentrates  shipped  in  1907  there  were  recovered 
103  fine  ounces  (troy^  of  silver,  an  average  of  1.9  ounces  to  the  ton  of 
concentrates.  The  silver  content  ranges  from  a  very  small  quantity 
to  over  3  ounces  per  ton. 

MICHIGAN. 

By  L.  C.  Graton. 
PRODUCTION. 

The  value  of  the  copper  and  silver  product  of  the  mines  of  Michigan 
amounted  in  1907  to  $43,751,290,  according  to  accurate  returns  fur- 
nished by  every  producing  company  to  the  United  States  Geological 
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Survey.  Compared  with  the  corresponding  value  in  1906,  which  was 
$43,940,489,  this  is  a  decrease  of  $189,199.  Copper  contributed  to  this 
total  $43,553,446,  the  value  of  217,767,232  pounds  produced  by  21  com- 
panies; the  299,764  fine  ounces  of  silver  produced  by  10  of  these 
companies  had  a  value  of  $197,844.  The  slight  decrease  in  total 
value  in  1907  from  that  of  1906  was  the  result  of  a  falling  off  in 
copper  prodiiction  which  was  only  partly  offset  by  a  distinct  increase 
in  the  output  of  silver.  The  average  prices «  of  both  metals  remained 
substantially  the  same  as  for  1906. 

Owing  to  a  falling  off  in  copper  content  of  the  ore^  treated,  the 
average  total  value  per  ton  decreased  from  $4.94  in  1906  to  $4.42  in 
1907.  All  the  values  for  1907,  with  the  changes  from  1906,  are  here 
given  in  tabular  form : 

Value  of  silver  and  copper  product  of  Michigan  mines  in  1906  and  1907. 


SUver. 

Copper. 

Combined  silver  and 
copper. 

Year. 

Total  value. 

Value 
per  ton 
of  ore. 

Total  value. 

Value 
per  ton 
of  ore. 

Total  value. 

Value 
per  ton 
of  ore. 

1906 

S148,880 
197,844 

10.0167 
.0200 

$43,791,600 
43,553,446 

14.92 
4.40 

$43,940,489 
43,751,290 

$4.94 

1907 

4.42 

Increase  (+)  or  decreaae  (-). . 

+48,955 

+.0033 

-238,154 

-.52 

-189,199  1          -.52 

The  entire  output  of  the  State  comes  from  a  single  district,  the 
Keweenaw  Peninsula.  The  metals  occur  almost  wholly  in  the  na- 
tive state,  in  lodes  of  great  extent  and,  as  a  rule,  of  remarkable  uni- 
formity. The  ores  are  divisible  into  two  classes  dependent  on  the 
character  of  the  copper-bearing  material ;  these  are  amygdaloid  lodes 
and  conglomerate  lodes.  All  the  ores  are  of  low  grade  and  require 
concentration. 

During  the  year  1907,  there  were  mined  and  milled  9,892,214  tons 
of  ore,  and  the  production  stated  above  is  the  actual  or  estimated 
quantity  of  metal  recovered  from  this  ore.  The  tonnage  shows  a 
large  increase  over  that  of  1906,  and  is  probably  the  largest  tonnage 
mined  in  any  State,  the  only  possible  exception  being  Missouri. 

From  these  ores  341,578,292  pounds  of  concentrates  were  derived. 
By  far  the  greater  portion  of  these  concentrates  was  the  fine-grained 
"mineral"  produced  by  the  stamp  mills;  the  remainder  was  the 
coarser  "  mass  "  copper  and  "  barrel  work  "  sorted  out  at  the  mines. 

•  In  1906  the  average  price  of  copper  was  19.3  cents  per  pound,  as  compared  with  20.0 
cents  In  1907;  of  silTer  67  cents  per  ounce  In  1906  and  66  cents  in  1907.  The  lack  of 
dependence  to  be  placed  on  such  prices  that  are  the  average  of  dailv  New  York  quotations 
is  pointed  out  in  the  case  of  copper  in  the  section  "  Production  of  Copper  in  1907." 

*The  term  in  common  use  in  the  Lake  region  to  designate  the  ore  carrying  native  cop- 
per la  "  rock/'  while  curiously  enough  the  expression  **  copper  ore  "  is  there  applied  to 
both  copper  ores  and  copper  minerals,  but  only  to  such  as  hold  the  copper  in  combina- 
tion with  some  other  element  or  elements.  As  used  in  this  report  the  word  "  ore  "  is  given 
the  established  meaning :  A  natural  occurrence  of  a  mineral  substance  of  such  richness  In 
one  or  more  of  the  useful  metals  as  to  bring  profitable  extraction  of  the  metal  or  metals 
within  the  range  of  reasonable  possibility. 
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These  conceirtrates  yielded  *  on  smelting  63.75  per  cent  copper.  The 
yield  of  refined  copper  per  ton  of  ore  milled  was  22  pounds,  or  1.1 
per  cent,  a  decrease  from  25.2  pounds,  or  1.26  per  cent,  in  1906.  In 
view  of  the  significance  of  this  decrease  in  grade  and  of  the  impor- 
tance of  any  attempt  to  counteract  the  decrease  by  improved  recovery, 
some  details  are  ^ven  on  a  later  page  (under  Calumet  and  Hecla 
mine)  of  a  new  plant  of  promising  effectiveness  designed  to  reduce 
the  proportion  of  copper  lost  in  the  mill  tailings. 

Of  the  total  quantity  of  silver  produced,  2,714  ounces  were  re- 
covered as  "pickings  "  at  the  mills.  The  remainder,  or  297,050  ounces, 
was  contained  in  40,588,362  pounds  copper  that  was  cast  in  anodes  for 
electrolytic  refining. 

Based  on  the  total  tonnage  milled,  the  silver  production  represents 
an  average  yield  of  only  0.03  ounce  per  ton  of  ore.  In  reality,  how- 
ever, the  silver  produced  came  from  much  less  than  the  total  ore 
tonnage  milled,  so  that  the  average  silver  yield  of  that  ore  f^om  which 
silver  was  actually  recovered  was  several  times  the  0.03  ounce  per  ton 
stated  above. 

The  following  comparative  table  shows  the  production  of  metal, 
concentrates,  and  ore  m  Michigan  during  the  last  two  years : 

Production  of  silver,  copper,  concentrates,  and  ore  in  1906  and  1907. 


SUver. 

Copper. 

CoDooitntoi. 

Year. 

•iT 

Yield 
per  ton 
of  ore. 

Quantity. 

Yield  per  ton 
of  ore. 

Quantity. 

l^Teid. 

Ore. 

1900 

1907 

Finr  oz. 
222,222 
299,764 

Ounces. 

0.025 

.030 

Pounds. 
224,572,310 
217,767,232 

Lbs. 
25.2 
22.0 

P.ct. 
1.26 
1.10 

Pounds. 
325,205,470 
341,578,292 

P.rt. 
69.05 
63.75 

Tom. 
8,904,127 

Q  AD9  0^A 

Increase    (+)    or    de- 
crease (— ) 

+77,542 

+.005 

-6,805,078 

-3.2 

-.16 

+  16,372,822 

-5.90  -t-om  nR7 

Three  counties  in  Michigan  are  embraced  in  the  producing  district 
and  contribute  to  its  output  of  copper  and  silver.  In  the  following 
table  the  output  of  ore,  resulting  product  of  concentrates,  and  the 
metals  derived  on  refining  are  given  for  each  county.  Comparisons 
of  the  output  of  each  county  during  1906  and  1907  are  given  on  sub- 
sequent pages. 

"  These  concentrates  are  not  uniform  in  copper  content,  but  dllTer  according  both  to  the 
orijjinal  character  of  the  ore  and  to  individual  milling  practice.  In  general  the  rlchnenft 
decreases  witli  the  size  of  the  constituent  grains.  Wherever  the  richness  of  concentrat«?s 
Is  ref«'rn'il  to  in  th<'  following  pages,  It  Is  the  average  of  the  various  grades  or  sizeH  pro- 
duced that  is  indicated.  Tlie  fact  may  also  be  recalled  that  in  the  Lake  Superior  district 
tlie  richness  of  an  ore  Is  never  measured  by  its  copper  content,  as  is  the  custom  In  most 
other  mining  districts,  but  by  the  quantity  of  copi)er  that  can  be  recovered  from  it.  thus 
<»x('ludlng  the  losses  attendant  upon  mlllinc  una  smelting.  This  recovery  is  usually 
stilted  in  pounds  of  refined  copper  or  **  ingot      per  ton  of  ore. 
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Production  of  stiver  and  copper  in  Michigan  for  1907,  hy  counties. 


SUver. 

Copper. 

Conoentrates. 

County. 

Quantity. 

Yield 
per  ton 
of  ore. 

Quantity. 

Yield  per  ton 
of  ore. 

Quantity. 

Yield. 

Ore. 

HWlg^tOm.  . r-,-rr,-,rr 

Fffiuoz, 

297,296 

497 

i,9n 

Otmea. 

0.037 
.0004 
.003 

PoundB. 
191,954,611 
18,595,931 
7,216,690 

Lbt, 
23.6 
15.8 
12.1 

P.ct. 

1.18 
.79 
.60 

Pounds. 

305,619,887 

25,163,445 

10,794,960 

P.ct. 

62.8 
73.9 
66.8 

Tons. 
8,120,981 

Keweenaw 

1,176,247 

Ontonagon 

594,986 

Total 

299,764 

".036  " 

217,767,232 

341,578,292 

"63.' 75" 

9,892,214 

Average 

22.0 

1.10 

Of  the  total  1907  output,  2,659,220  tons,  or  26.9  per  cent,  of  the 
ore  mined  and  milled,  was  from  conglomerate  lodes.  This  ore  yielded 
11,170  fine  ounces  01  silver,  or  3.7  per  cent  of  the  state  total,  and 
90,164,514  pounds  of  copper,  or  41.4  per  cent  of  the  state  total.  All 
the  conglomerate  ores  are  mined  in  Houghton  County.  In  the  table 
which  follows  the  comparative  importance  of  the  conglomerate  and 
amygdaloid  ores  is  shown  for  the  last  two  years.  The  most  significant 
feature  is  the  marked  decrease  in  richness  and  in  relative  importance 
of  the  ores  from  the  conglomerate  lodes. 

Production  of  ore  and  concentrates,  and  yield  in  silver  and  copper  in  Michigan 
in  1906  and  1901,  hy  kinds  of  ore. 


1906. 

1907. 

* 

Amygdaloid 
rock. 

Conglomerate 
rock. 

Amygdaloid 
rock. 

rock. 

SUven 

Fine  mmo«?- . ,,-.,,,,,, , 

192,023 
86.4 
0.030 

122,741,636 
64.7 
19.3 
0.96 

176,018^ 

e9;7 

6,357,445 
71.4 

30,199 

13.6 

0.012 

101,830,674 
45.3 
40.0 
2.00 

149,187,110 
45.9 
68.2 

2,546,682 
28.6 

288,594 
96.3 
0.040 

127,602,718 
68.6 
17.7 
0.88 

68.7 

7,232,994 
73.1 

11,170 
3.7 

Per  cent  of  total 

0.002 

Pounds 

90,164,514 

Per  cent  of  t^tal r 

41.4 

33*9 

Average  yield,'per  cent '.t 

1.69 

Conoentrates: 

Pounds 

156,091,980 

Per  cent  of  total 

45.7 

Average  yield  in  oopjier,  per  cent 

57.7 

Ore: 

Tons 

2,659,220 

Per  cent  of  total 

26^9 

Although  many  lodes  are  known  in  the  district  and  a  number  of  them 
were  worked  in  1907,  about  87  per  cent  of  the  entire  ore  output  for 
the  year  was  derived  from  5  great  lodes — the  Calumet  conglomerate, 
and  the  Kearsarge,  Baltic,  Pewabic,  and  Osceola  amygdaloid  beds. 
Owing  to  the  added  fact  that  the  combined  output  of  these  five  lodes 
is  nearly  twice  as  rich  as  the  average  of  all  the  other  lodes  that  pro- 
duced during  the  year,  these  5  lodes  furnished  about  93  per  cent  of 
the  entire  copper  production  for  the  State.  The  copper  and  ore  out- 
put, and  the  yield  of  the  principal  lodes,  and  comparison  with  the 
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other  lodes  combined,  are  tabulated  below  for  the  year  1907.  In  order 
that  statistics  given  confidentially  may  not  be  disclosed,  the  figures 
for  the  copper  and  ore  output  for  each  of  the  lodes  are  not  exact  and 
are  not  even  necessarily  the  round-number  equivalents  of  the  actual 
figures,  but  the  true  relative  importance  of  the  various  lodes  is  ex- 
pressed practically  as  well  as  if  the  actual  data  were  ffiven.  The 
richness  of  each  lode,  given  in  the  column  under  yield,  nowever,  is 
based  on  the  original  accurate  statistics,  and  the  same  is  true  for  the 
two  lines  showing  the  total  copper  and  ore  output  and  the  combined 
average  yield  of  these  5  lodes,  and  of  all  other  lod^. 

Copper  and  ore  output  and  yield  of  the  principal  Michigan  lodes  in  J907. 


Lode. 


Copper. 


Ore. 


Yield  oCr 
ore. 


Calumet 

BalUc 

Kearsarge 

Pewabico 

Osceola 

Actual  total  and  average 
All  other  lodes 


P<mnd9. 

87,500,000 

41,000,000 

40,500,000 

20,000,000 

13,500,000 


Tons. 
2,400,000 
1,900,000 
2,360,000 
1,250,000 

750,000 


202,336,197 
15,431,035 


8,641,361 
1,250,853 


4 

-2.4 


»  Partly  estimated. 


REVIEW  BY  COUNTIES. 

The  following  pages  aim  to  present  in  outline  the  physical  sta^^us 
of  the  various  mines,  the  principal  factors  affecting  their  product  ion 
for  1907,  and  the  efforts  made  toward  maintaining  or  increasing    "the 
present  production  in  the  future.     In  general  only  such  features  of 
geology,  methods,  and  equipment  are  touched  upon  as  have  a  dixrect 
and  essential  bearing  on  the  capacity  for  production. 

HOUGHTON    CX)UNTY. 


Of  the  entire  production  of  the  State  in  1907  over  88  per  cent  of  the 
copper  and  more  than  99  per  cent  of  the  silver  were  turned  out  by  the 
mines  of  Houghton  County.     This  county  occupies  the  middle  and 
richest  40  miles  of  the  70-mile  productive  belt  that  constitutes  th^      ^ 
district.     It  contains  12  of  the  21  mines  that  were  productive  in  190r  -» 
and  all  but  one  of  the  larger  producers.     Seven  oi  the  10  mines  tha'^ 
produced  silver  are  within  the  county.     With  the  exception  of  abou''^i 
18,600,000  pounds  of  copper  and  about  1,175,000  tons  of  ore  producec^^ 
from  the  Kearsarge  lode  in  Keweenaw  County,  the  entire  output  o^^ 
the  5  principal  lodes  of  the  district  belongs  to  Houghton  Go\m\y^^i 
Other  lodes  that  contributed  to  the  output  of  the  county  include  th^^^ 
Isle  Roy  ale,  the  Qiiincy  West,  and  the  Winona  amygdaloids,  and  the^^^ 
Allouez  conglomerate.  ^^ 

The  total  production  of  the  county  in  1906  and  1907  is  given  in  the^^ 
following  table,  which  also  shows  the  proportion  and  the  average^^^ 
yield  from  conglomerate  and  amygdaloid  ores : 
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Production  of  ore  and  concentrates  and  average  yield  in  silver  and  copper 
in  Houghton  County,  1906-7,  hy  kinds  of  ore. 


Amygdaloid  rock. 

Conglomerate  rock. 

Totals  and  averages. 

1906. 

1907. 

1906. 

1907. 

1906. 

1907. 

3Uver: 

0.038 

99,743,935 
49.5 

20.4 
1.02 

143,034,914 
69.7 

4,832,263 

286,126 
k2 

0.052 

101,790,097 

5ao 

1&6 
9.3 

151,527,907 
^7.2 

5,461,761 
67.2 

30,199 
13.9 

0.012 

101,830,674 
50.5 

40.0 
2.0 

149,187,110 

hs.2 

2,546,682 
34.2 

11,170 
3.8 

0.002 

90,164,514 
47.0 

3a9 
1.69 

156,091,980 
67.7 

2,659,220 
32.8 

217,006 
100.0 

0.029 

201,574,609 
100.0 

27.1 
1.35 

292,222,024 
60.0 

7,438,945 
100.0 

297,296 
100.0 

0.037 

191,954,611 
100.0 

23.6 
1.18 

305,619,887 
62.8 

8,120,981 
100.0 

Per  cent,  county  total 

Average  yield  per  ton  of 
ore ounce.. 

Pounds 

Per  cent,  county  total 

Average  yield  per  ton  of 

ore pounds.. 

Average  3rield... per  cent.. 
Doncentrates: 
Pounds 

Average  yield,... per  cent. 
Tons 

Per  cent,  county  total 

Developments  during  the  year  on  the  Kearsarge,  Baltic,  and  Osceola 
lodes  promise  to  fully  maintain  the  county  tor  many  years  in  its 
present  predominant  position,  in  spite  of  the  approaching  exhaus- 
tion of  its  greatest  lode — the  Calumet  conglomerate. 

Calumet  and  Hecla. — ^The  Calumet  and  Hecla  mine,  one  of  the 
largest  copper  producers  of  the  world,  operated  in  1907  on  the  Calu- 
met conglomerate  and  on  the  Osceola  and  Kearsarge  amvgdaloids. 
The  conglomerate  lode,  which  has  been  the  chief  source  of  the  com- 
pany's enormous  past  production,  was  worked  during  the  year 
through  1  vertical  shaft  and  10  inclined  shafts  on  the  lode.  These 
shafts  open  the  lode,  practically  without  break,  for  1%  miles  along 
the  strike,  and  the  total  extent  of  drifts,  crosscuts,  etc.,  is  said  to  be 
upward  of  200  miles.  One  of  the  inclines,  No.  4,  Calumet,  is  8,100 
feet  long,  with  a  winze  190  feet  deeper,  both  measured  on  the  slope, 
^ving  a  total  vertical  depth  of  about  4,850  feet.  The  Red  Jacket 
vertical  shaft  is  4,900  feet  deep.  These  two  shafts  probably  represent 
the  extremes  to  which  sinking  for  1-stage  hoisting  must  be  carried  on 
:he  conglomerate  lode,  for,  with  two  exceptions,  shafts  of  this  or  less 
lepth  allow  development  of  the  lode  to  the  greatest  depth  covered  by 
the  company's  property.  One  of  these  exceptions  is  the  ground  south 
3f  the  Tamarack  tract,  but  owing  to  the  fact  that  the  great  pay  shoot 
Ml  which  the  mine  is  worked  pitches  northerly  in  the  lode,  the  lower 
limit  of  profitable  ground  does  not  extend  so  deep  there  as  it  does 
farther  north.  These  southern  shafts  are  bottomed  in  poor  ground, 
and  the  shafts  and  pillars  are  being  drawn  preparatory  to  abandon- 
ment.»  No.  10  and  No.  12  Hecla  shafts  have  already  been  abandoned; 
No.  11  Hecla  had  only  enough  pillars  remaining  to  slightly  outlast 
the  operations  of  1907;  and  Nos.  2  and  3  Hecla  are  expected  to  be 
worked  out  within  three  years.  The  other  exception  is  the  L-shaped 
200-acre  tract  known  as  the  "  Five  Forties,"  which  projects  northward 
from  the  main  holdings  of  the  company  between  the  Tamarack  land 
and  the  Tamarack  Junior  branch  of  the  Osceola.  At  its  north- 
western comor  this  tract  contains  the  Calumet  lode  at  an  estimated 
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vertical  depth  of  fully  one  mile.  The  favorable  character  of  the 
ground  at  the  southern  end  of  this  tract,  and  the  results  attained  by 
the  Tamarack  company  just  to  the  west,  indicated  the  probability 
that  the  lode  would  be  productive  throughout  a  large  portion  of  it. 
The  plan  of  development  decided  upon  was  the  sinking  of  a  blind 
slope  or  inclined  winze  into  this  ground  parallel  to  the  lode.  It  was 
started  north  from  the  fifty-seventh  level,  the  level  at  which  the  Red 
Jacket  shaft  intersects  the  lode,  and  was  driven  with  a  pitch  to  the 
north,  so  that  though  the  lode  has  a  dip  of  about  38°  the  inclination 
of  this  slope  is  only  22°,  and  though  hoisting  must  be  done,  the  ore 
remains  in  the  same  cars  from  the  time  it  is  loaded  in  at  the  working 
face  till  it  is  dumped  in  the  pockets  at  the  Red  Jacket  shaft  at  the 
fifty-seventh  level.  This  slope,  which  was  begun  in  1903,  had  been 
extended  from  the  fifty-seventh  to  about  the  sixty-seventh  level  by 
the  end  of  1907. 

Although  the  Calumet  lode  has  increased  in  width  from  about  13 
feet  at  the  outcrop  to  about  20  feet  in  the  deepest  working,  it  is 
unusually  regular  as  Lake  lodes  run.  Another  feature  which  has 
aided  in  making  its  working  so  profitable  is  the  fact  that  in  such 
portions  of  the  lode  as  contain  workable  ore,  practically  the  whole  of 
the  lode  carries  pay  values,  so  that  little  or  no  sorting  is  necessary. 
An  enormous  quantity  of  timber  is  required  to  keep  the  workings 
open,  the  amount  used  annually  at  present  being  about  30,000,000  feet. 
This  quantity  of  the  requisite  size  represents  from  1,000  to  1,500 
acres  of  timber  land. 

Of  the  main  Calumet  and  Hecla  tract  underlain  by  this  lode  about 
720  acres  had  been  wholly  mined  out  by  the  middle  of  1905;  320 
acres  had  been  opened  up  for  extraction;  320  acres  additional  were 
thought  probably  to  carry  copper  in  paying  quantity;  and  about 
600  acres  were  regarded  as  poor.  In  the  latter  part  of  1907  the 
management  estimated  that  there  probably  remained  20,000,000  to 
25,000,000  tons  of  profitable  ore,  which,  at  the  rate  of  production 
then  in  force,  would  last  from  ten  to  fifteen  years. 

The  new  ground  opened  during  1907  north  of  the  Red  Jacket  shaft, 
principally  in  the  Five  Forties,  was  found  to  maintain  a  higher 
average  than  the  deep  workings  on  other  parts  of  the  lode,  which  had 
been  disappointing.  Notwithstanding  this  improvement  in  grade  in 
an  important  portion  of  the  company's  grouna,  the  average  yield  of 
the  conglomerate  lode  continues  to  decrease  from  a  former  average  of 
almost  5  per  cent<»  until  for  the  year  ending  April  30,  1908,  it  is 
stated  to  have  been  39.68  pounds  per  ton,  or  just  under  2  per  cent. 
The  average  of  all  the  ore  treated  since  mining  began  on  the  lode  is 
about  00  to  65  pounds  per  ton.  It  is  hardly  to  be  doubted,  however, 
that  the  decline  to  the  present  grade  has  been  brought  about  in  part 
deliberately,  on  account  of  improvements  in  recovery  and  lowered 
costs  of  operations.  Even  at  its  present  yield  the  Calumet  conglom- 
erate is  decidedly  the  richest  lode  in  the  Lake  district.  It  also  carries 
a  little  silver,  part  of  which  is  recovered. 

In  order  somewhat  to  offset  the  decreased  yield  of  the  conglomerate 
lode,  there  has  been  an  increase  in  the  tonnage  treated,  so  that 
whereas  1,464,697  tons  were  stamped  in  the  year  1900,  yielding  59.93 

•  In  1873  the  ore  output  was  about  200,000  tons  at  the  yield  given  above. 
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pounds  per  ton,  or  a  total  of  about  87,779,291  pounds  of  copper,  the 
tonnage  of  conglomerate  rock  stamped  during  the  year  ending  April 
30,  1908^  was  1,894,176,  which,  at  an  average  yield  of  39.68  pounds, 
was  equivalent  to  about  75,160,904  pounds  oi  refined  copper.  At  this 
rate  of  about  6,000  tons  per  workinff  day,  the  hoisting  equipment  on 
the  conglomerate  lode  was  employed  to  about  80  or  85  per  cent  of  its 
capacity. 

Production  from  the  Osceola  lode  in  Calumet  and  Hecla  ground 
began  in  the  middle  of  1904,  with  an  average  yield  of  22  pounds  per 
ton.  By  a  steady  growth  in  output  the  fiscal  year  1907-8  showed 
603,891  tons  stamped  (about  2,000  tons  daily),  yielding  the  equiva- 
lent of  11,145,220  pounds  copper,  or  about  18.4  pounds  per  ton.  This 
output  was  made  by  5  inclined  shafts,  of  which  the  deepest  one,  that 
nearest  the  Osceola  property,  was  over  2,000  feet  deep  on  the  incline. 
A  sixth  shaft,  toward  the  northern  end  of  the  property,  and  over  2 
miles  distant  from  the  most  southerly  one,  was  begun  during  the 
year.  The  lode  is  irregular,  averaging  probably  30  to  35  feet  wide, 
out  only  the  8  or  10  feet  near  the  hanging  wall  carry  payable  quanti- 
ties of  copper.  Up  to  the  present  no  regular  stoping  has  been  done 
from  this  lode,  such  production  as  has  been  made  having  come  from 
development,  in  the  course  of  which  the  drifts  are  made  unusually 
large  (locally  called  "drift  stopes")  in  order  to  furnish  a  truer 
average  of  the  ground  traversed.  By  the  end  of  1907  there  were 
nearly  20  miles  of  openings  on  this  lode  and  the  bed  had  been  devel- 
oped for  about  half  of  its  total  length  in  Calumet  and  Hecla  ground. 
According  to  statements  of  the  management,  about  one-third  of  the 
ground  so  opened  up  will  be  mined  at  a  profit,  and  it  is  evident  that 
a  large  output  could  be  made  if  desired.  The  plan  of  the  manage- 
ment appears  to  be  to  draw  on  the  Osceola  lode  only  enough  to  offset 
the  gradual  decrease  from  the  conglomerate.  The  lode  carries  an 
appreciable  quantity  of  silver,  a  considerable  portion  of  which  is 
recovered  by  electrolysis. 

Figures  given  out  by  the  management  show  that  for  the  calendar 
year  1905,  when  the  Osceola  lode  was  being  vigorously  developed  and 
produced  only  about  1,500,000  pounds  of  copper,  the  total  cost  per 
ton  of  ore  stamped  up  to  the  point  of  delivering  the  concentrates  to 
the  smelter  was  about  $1.57.  This  amount,  which  includes  develop- 
ment, construction,  repairs,  administration,  and  every  expense  except 
taxes,  is  made  up  as  follows : 

Co8t  per  ton  of  ore  stamped  from  Osceola  lode,  Calumet  and  Hecla  mine,  1905. 
Openings : 

Stoping : 

Drift  stopefl \  a  qqaa 

Part  of  drifting /  '^^^ 

Repairtng  shafts .  0003 

Hoisting .1010 

Rock  house  (one-half  of  which  is  construction) .1336 

Transporting  ore  to  mill .0844 

Mining .  2631 

AU  other  costs 0180 

Total 1.5667 

•  Included  In  these  two  Items  Is  a  charge  of  10.0471  for  timbering. 
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This  total  cost  should  be  materially  reduced  when  regular  stoping 
is  begun  and  the  ratio  of  production  to  development  becomes  that  of 
a  normal  producing  mine. 

The  Kearsarge  lode,  on  which  production  in  Calumet  and  Hecla 
property  was  begun  in  1906,  contributed  but  slightly  in  1907  to 
the  total  output  of  the  company.  At  the  2  inclined  shafts  nearest 
the  Centennial  property,  which  have  a  depth  on  the  slope  of  about 
1,000  feet,  development  was  carried  on  during  only  the  earlier  part 
of  the  year,  but  at  the  southernmost  shaft,  which  is  somewhat 
shallower,  work  was  pursued  steadily.  The  Kearsarge  lode  averages 
about  10  leet  in  width  in  this  company's  property,  ^though  a  slight 
production  has  been  made  from  this  lode,  the  general  manager  of 
the  company  states  that  copper  has  nowhere  been  found  in  it  suffi- 
ciently plentiful  to  be  profitable.  The  general  outlook  is  good,  how- 
ever, for  opening  a  mine  here  which  can  be  worked  under  a  favorable 
copper  market.  The  company  estimates  that  the  cost  of  working  the 
Kearsarge  lode  will  be  about  the  same  as  that  for  the  Osceola  lode. 

The  question  whether  the  Osceola  and  Kearsarge  lodes  can  be  suc- 
cessfully and  profitably  worked  to  the  western  boundary  of  the  com- 
pany's property,  granting  the  occurence  in  them  of  normal  values,  is 
as  yet  too  remote  to  demand  much  consideration;  and  it  is  not  un- 
likely that  before  this  question  becomes  pressing,  if  it  ever  does,  more 
reliable  data  than  now  exist  relative  to  the  economic  limit  of  depth 
will  have  already  been  supplied  by  some  other  companv. 

During  the  year  the  use  of  electric  power  supplied  by  the  central 
station  at  Lake  Linden  was  extended,  and  the  changing  of  the  rail- 
road between  mine  and  mill  to  standard  gage,  which  will  greatly  in- 
crease the  capacity  of  the  line,  was  carried  well  along  toward  com- 
pletion. 

At  the  mills  on  Lake  Linden,  the  last  5  stamp  heads  were  re- 
modeled, giving  now  28  single  expansion  heads  available,  of  which 
23  are  for  conglomerate  rock.  With  the  other  5  heads  crushing 
amygdaloid,  the  mill  has  a  nominal  capacity  of  about  10,000  tons 
daily,  and  is  thus  the  largest  concentrating  mill  in  the  world.  About 
80  per  cent  of  this  capacity  is  utilized  at  present.  Some  idea  of  the 
size  of  this  plant  and  of  the  mining  operations  that  supply  it  may  be 
gained  from  the  fact  that  during  the  last  fiscal  year  of  the  company 
the  total  ore  milled  was  about  2,500,000  tons,  and  that  during  the 
calendar  year  1907  each  of  the  great  mining  States — Nevada,  South 
Dakota,  Idaho,  California,  and  Colorado — mined  less  ore  than  was 
mined  and  milled  by  the  Calumet  and  Hecla  Company  ;<»  in  fact, 
Missouri,  Montana,  Arizona,  and  Utah,  were  the  only  States  which 
mined  more,  and  Missouri  and  Montana  the  only  States  which  milled 
more  than  this  single  company.  If  the  present  growth  in  output  of 
the  more  easily  crushed  amygdaloid  ore  is  to  be  maintained  and  the 
23  conglomerate  heads  gradually  be  altered  for  amygdaloid  service, 
the  capacity  of  the  mill  can  by  this  means  be  practically  doubled  by 
the  time  the  conglomerate  lode  is  exhausted. 

It  is  interesting  to  note  that  the  method  of  elevating  tailings  for 
distribution  recently  adopted  at  the  Mohawk  and  Wolverine  mills 
is  not  to  be  followed  at  Lake  Linden,  but  that  a  new  sand  wheel  for 
raising  both  sand  and  water  is  to  be  installed. 

«» This  comparison  is  confined  to  ores  of  gold,  silver,  copper,  lead,  and  zinc.     Iron  ore  Is 

not  included. 
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Erection  of  the  new  regrinding  plant  or  tailings  recovery  mill  pro- 
gressed satisfactorily,  and  it  is  expected  that  a  section  of  the  mill  will 
go  into  commission  during  1908.  When  completed  it  will  consist  of 
48  Chilean  mills  and  136  Wilfley  tables  with  the  necessary  comple- 
ment of  classifiers,  settling  tanks,  etc.  For  the  present  it  is  to  treat 
the  coarser  tailings  as  they  come  frbm  the  jigs  and  finisher  tables, 
but  it  is  so  constructed  as  to  admit  of  the  re-treatment  of  the  old 
sands  from  previous  years.  Crushing  from  three-quarters  inch 
through  a  20-mesh  screen,  with  about  75  per  cent  of  the  product  finer 
than  60-mesh,  the  mill  will  have  a  daily  capacity  of  about  1,500  tons. 
The  material  to  be  treated  is  run  in  separate  launders  to  a  sand 
wheel,  elevated  upward  of  40  feet,  and  diverted  to  each  grinding 
machine.  The  pulp  is  thickened  and  after  crushing,  the  product  of 
2  mills,  about  60  tons,  is  classified  and  fed  to  five  tables,  whence  the 
concentrates  are  pumped  into  loading  bins  and  the  tailings  are 
rejected. 

Owing  to  the  difference  in  size  and  distribution  of  the  copper  parti- 
cles and  the  hardness  of  the  rock  in  the  two  kinds  of  lodes,  it  is  not 
profitable  to  concentrate  the  conglomerate  ore  so  close  as  the  amyg- 
daloid, with  a  consequence  that  the  conglomerate  mineral  yields 
between  50  and  60  per  cent  refined  copper,  compared  with  about  70 
per  cent  yield  from  the  amygdaloid  concentrates.  A  recent  state- 
ment shows  that  the  total  mineral  smelted  for  the  vear  ending  April 
30,  1907,  a  large  part  of  which  was  undoubtedly  jfrom  conglomerate 
ore,  yielded  about  59.1  per  cent  refined  copper. 

At  the  two  smelting  plants  of  the  company,  from  60  to  70  per  cent 
of  the  smelting  capacity  is  utilized.  Several  of  the  furnaces  at  the 
Hubbel  works  on  Lake  Linden  were  rebuilt  and  increased  capacity 
for  storage  of  mill  concentrates  was  secured  early  in  the  year.  At 
the  Buffalo,  N.  Y.,  plant,  a  beginning  was  made  toward  enlarging 
the  electrolytic  department  to  practically  double  its  present  capacity. 
Several  conditions  unite  to  necessitate  this  increased  capacity  for 
output  of  electrolyzed  copper.  Among  these  are:  The  increase  in 
arsenic  content  of  the  copper  from  the  Tower  and  northern  workings 
of  the  mine;  the  prospect  of  a  large  product  of  somewhat  arsenical 
copper  from  the  Kearsarge  lode,  not  only  from  the  Calumet  and 
Hecla  ground  proper,  but  from  the  La  Salle,  Centennial,  Allouez, 
Gratiot,  and  possibly  some  other  properties;  also  the  probability  of 
treating  arsenical  Baltic  lode  copper  from  the  Superior  mine;  the 
growing  output  from  the  Osceola  lode,  whose  copper  is  sufficiently 
pure  without  electrolysis,  but  contains  enough  silver  to  make  profit- 
able the  application  of  this  process;  and  finally  the  relatively  great 
increase  in  demand  for  copper  of  high  conductivity.  At  the  smelt- 
ers of  the  company  the  efforts  to  maintain  the  uniformly  high  quality 
of  its  product  are  noticeable  in  many  respects  and  extend  even  to 
retention  of  the  old-fashioned  and  slow  method  of  hand  pouring 
of  the  castings. 

Some  fibres  of  smelting  costs  have  recently  been  given  and  enable 
a  comparison  to  be  made  with  other  Lake  smelters.  The  cost  of 
smelting  (i.  e.,  furnace  refining)  mineral  at  the  Hubbel  plant,  which 
treats  somewhat  over  one-half  the  company's  output,  was  $6.96  per 
ton  of  mineral  for  the  year  ending  April  30,  1907.  The  high  cost 
of  production  from  conglomerate  ore  is  again  shown  here,  for  inas- 
much as  this  mineral  was  mostly  from  the  conglomerate  lode  and 
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yielded  only  about  59  per  cent  copper,  the  cost  of  smelting  was  0.589 
cent  per  pound  of  refined  copper  produced.  With  increasing  pro- 
duction from  amygdaloid  ores  and  attendant  raising  in  grade  of  the 
concentrates,  the  added  cost  of  casting  more  copper  and  the  advant- 
age of  re-treating  less  slag  will  tend  to  balance  each  other,  and  the 
cost  per  pound  of  refined  copper  will  be  correspondingly  lowered. 
At  the  Buffalo  plant,  which  is  newer  and  enjoys  somewhat  lower 
cost  of  labor  and  supplies,  the  cost  of  furnace  refining  is  a  little  lower 
than  at  Hubbel.  The  cost  of  electrolytic  refining  and  casting  of  the 
cathodes  at  the  Buffalo  works  for  the  year  ending  April  30,  1907,  was 
$8,497  per  ton,  or  0.425  cent  per  pound  of  copper,  of  which  slightly 
over  half  was  chargeable  to  the  electrolytic  work  proper.  The  total 
cost,  however,  is  more  than  met  by  the  value  of  silver  recovered  and 
the  profits  on  custom  refining. 

Tamarack, — ^The  Tamarack  mine,  which  adjoins  the  main  Calumet 
and  Hecla  property  on  the  west,  began  operations  in  1882  to  explore 
the  lower  portions  of  the  Calumet  conglomerate,  and  later  extended 
some  of  its  workings  to  the  Osceola  lode.  Both  these  lodes  outcrop 
to  the  southeast  of  the  company's  property,  and  occur  within  its 
boundaries  only  at  comparatively  great  depth.  Vertical  shafts  and 
long  crosscuts  are  therefore  necessitated.  Five  of  these  shafts  have 
been  sunk,  at  the  end  of  1907,  aggregating  22,557  feet  in  depth,  and 
ranging  from  3,409  feet  (No.  1)  to  5,253  feet  (No.  3),  the  latter  still 
holding  the  world's  record  for  depth.  No.  4  shaft  is  not  at  present 
used  for  production. 

The  fire  that  broke  out  in  No.  2  shaft  early  in  1906  and  extended  to 
No.  1  shaft,  rendering  those  shafts  useless  throughout  that  year,  as 
well  as  causing  suspension  of  No.  5  shaft  for  the  first  third  of  the  year, 
finally  subsided  in  1907.  By  January,  1907,  No.  2  shaft  had  been  re- 
paired and  mining  operations  resumed ;  by  August  the  fire  had  burned 
itself  out  through  No.  1,  and  by  the  end  of  the  year  repairs  to  this 
shaft  had  advanced  considerably. 

Owing  to  the  fact  that  No.  1  shaft,  which  had  previously  beem  the 
principal  center  of  mining  on  the  Osceola  lode,  was  not  in  commission, 
a  very  small  portion  of  the  company's  total  output  was  derived  from 
amygdaloid  ore,  this  having  come  from  1,200  tons  taken  out  in  the 
progress  of  a  little  drifting  on  the  Osceola  from  No.  2  shaft.  The 
values  encountered  at  this  place  have  caused  development  to  be  con- 
tinued, and  more  productive  operations  will. be  resumed  on  this  lode 
in  the  ground  tributary  to  No.  1  when  that  shaft  is  in  working  shape. 

In  1906,  owing  in  part  to  the  idleness  of  the  south  end  of  the  mine, 
including  the  amygdaloid  workings,  and  in  part  to  the  improved  grade 
of  ore  raised  through  No.  3  shaft,  the  yield  per  ton  of  rock  stamped 
increased  to  25.2  pounds  from  21.1  pounds  in  1905.  In  1907,  however, 
with  No.  2  and  No.  5  shafts  in  practically  constant  operation,  the 
better  grade  of  the  ore  taken  from  No.  3  ground  was  partly  offset,  and 
the  yield  of  refined  copper  per  ton  of  rock  stamj^ed  fell  to  20.8  pounds. 
The  result  of  this  fall  in  grade,  combined  with  high  cost  of  labor  and 
supplies  and  unusual  expenses  on  account  of  the  fire,  caused  the  cost 
of  production  per  pound  of  refined  copper,  according  to  the  company's 
annual  report,  to  increase  fT'om  15.29  cents  in  1906  to  16.66  cents  in 
1907.  The  low  price  of  copper  for  the  last  three  months  of  the  year, 
therefore,  made  operations  unprofitable,  and  in  consequence  produc- 
tion was  curtailed  as  much  as  the  maintenance  of  the  mine  and  organi- 
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zation  of  the  force  would  permit.  The  total  tonnage  for  the  year, 
however,  shows  a  large  increase  over  1906,  with  a  resulting  gam  of 
over  12  per  cent  in  the  total  copper  output. 

Improvements  under  ground  during  the  year  include  the  building 
of  numerous  chutes  to  efiminate  shoveling  into  the  tram  cars;  exten- 
sion of  mechanical  haulage  so  that  now  six  levels  are  thus  equipped ; 
and  preparations  for  diverting  all  the  surface  water  from  the  vicin- 
ity of  shafts  Nos.  1,  2,  and  5  to  a  sump  near  No.  1  shaft,  from  which 
it  will  be  pumped  to  the  surface.  For  the  first  time  all  the  Tamarack 
shafts  are  connected  underground,  giving  improved  ventilation,  one 
of  the  most  effective  preventives  or  fire.  The  mechanical  haulage, 
by  rope  traction  with  air  power,  applied  now  to  both  crosscuts  and 
drifts,  with  resulting  increased  capacity  and  lower  tramming  cost, 
has  to  some  extent  lessened  the  great  problem  which  the  Tamarack 
has  of  late  years  been  facing — that  of  great  expense,  excessive  time, 
and  limited  capacity  attendmg  the  driving  and  use  of  increasingly 
long  crosscuts  to  connect  the  shafts  with  tne  lode.  Owing  possibly 
to  this  temporary  relief,  the  idea  of  developing  the  lower  portions  of 
the  company's  property  by  means  of  inclines  following  the  lode  and 
hoisting  in  two  stages  appears  to  have  been  dropped  for  the  present. 
If  minmg  is  to  be  carried  to  depths  much  greater  than  those  at  pres- 
ent attained,  however,  some  means  of  avoiding  these  long  crosscuts 
would  seem  imperative. 

Drifting  on  the  thirty-ninth  or  lowest  developed  level  of  No.  5  shaft 
opened  ground  of  medium  grade.  Ground  west  of  and  adjoining  the 
"  five  forties  "  tract  of  the  Calumet  and  Hecia  Company,  opened  by 
No.  3  shaft,  continues  to  be  good,  and  the  eighteenth,  or  bottom  level, 
is  especially  encouraging. 

The  2  stamp  mills  on  Torch  Lake  now  contain  2  compound  heads 
each,  and  another  one  is  soon  to  be  added  in  No.  1  mill,  thus  com- 
pleting the  replacement  of  the  5  simple  heads  formerly  contained  in 
that  mill.  During  the  year  the  mills  handled  532,400  tons  of  ore, 
including  a  few  carloads  from  the  Cliff  branch,  producing  17,071,730 
pounds  of  mineral  that  yielded  about  65  per  cent  copper  on  treat- 
ment at  the  Dollar  Bay  works  of  the  Lake  Superior  Smelting  Com- 
pany. 

Osceola. — ^The  three  branches  of  the  Osceola  Company  that  had 
been  operated  during  the  previous  year  were  productive  in  1907. 
The  Tamarack  Junior  branch  lying  between  the  Centennial  and  the 
Calumet  and  Hecla  "  five  forties,"  that  had  operated  on  the  Calumet 
conglomerate  but  ceased  mining  in  1902,  remained  idle. 

'Hie  old  Osceola,  lying  south  and  southwest  of  the  Calumet  and 
Hecla  property,  confined  its  operations,  as  previously  in  rc^cent  years,  to 
the  Osceola  amvgdaloid  lode.  The  two  inclined  shafts  now  in  opera- 
tion are  toward  the  southern  part  of  the  property.  No.  5  shaft  was 
sunk  60  feet  during  the  year  to  a  depth  on  the  slope  of  about  4,300 
feet,  and  No.  6  shait,  which  was  not  deepened,  has  an  inclined  depth 
of  a  little  over  4,400  feet.  The  drifting  done  for  the  year  was  cut 
down  to  about  4,000  feet,  and  was  confined  to  the  8  lowest  levels  of 
the  mine.  Large  reserves  of  ore  are  opened  for  stoping ;  the  average 
yield  of  that  mined  recently  has  been  about  18  pounds  per  ton.  The 
copper  from  this  lode  is  probably  as  pure  as  any  mined  in  the  Lake 
district.  It  contains  some  silver,  which,  however,  is  allowed  by  this 
company  to  remain  in  the  copper.    During  the  last  quarter  of  the 


608  MINERAL  BESOXJBGES. 

year,  when  prices  were  low  and  copper  stocks  were  accumulating,  the 
output  of  ore  from  this  branch  was  reduced  from  an  average  of 
about  23,000  tons  monthly  to  less  than  13,000  tons.  Advantage  of 
this  reduction  was  taken  to  put  No.  6  shaft  in  a  good  state  of  repair, 
and  during  that  time  No.  5  nandled  the  output  from  this  branch. 

The  Kearsarge  branches,  working  on  the  lode  of  that  name,  con- 
tinued in  operation  throughout  the  year.  At  the  South  Kearsarge, 
No.  1  shaft  was  sunk  nearly  400  feet  to  a  total  inclined  depth  of 
almost  2,600  feet.  No.  2  shaft  was  unchanged  at  a  depth  of  about 
1,800  feet  on  the  incline.  The  new  drifting,  about  equal  in  extent  to 
that  of  the  preceding  year,  continues  in  ground  of  good  grade.  At 
the  North  Kearsarge,  where  that  important  lode  was  first  opened  com- 
mercially. No.  3  shaft  was  in  constai^t  operation  and  was  sunk  60 
feet,  giving  an  inclined  depth  of  nearly  3,200  feet.  No.  1  shaft, 
3,850  feet  deep  on  the  incline,  went  into  commission  in  June  after 
the  completion  of  extensive  repairs  necessitated  by  the  fire  of  1906. 
In  the  new  work  timber  has  been  used  but  is  protected  against  fire 
by  a  sprinkling  system.  At  No.  4  shaft,  begun  in  1906,  toward  the 
north  end  of  tne  property,  rock  was  finally  struck,  and  by  the  end 
of  1907  the  shaft  was  50  feet  in  the  trap  or  the  foot  wall,  at  a  total 
depth  of  162  feet.  The  mineralization  or  the  Kearsarge  lode  in  North 
Kearsarge  ground  continues  erratic,  but  the  general  results  of  drift- 
ing for  the  year,  reduced  considerably  from  last  year,  were  fairly 
satisfactory.  The  rock  from  the  Kearsarge  branches  averages  a  littfe 
lower  than  that  from  the  Osceola.  At  both  the  Osceola  and  the 
North  Kearsarge  branches  7-ton  skips  were  installed. 

The  decrease  in  average  grade  of  the  ore  from  all  branches  from  a 
yield  of  18.3  pounds  in  1906  to  17.4  pounds  in  1907,  coupled  with  the 
cutting  almost  in  half  of  the  tonnage  sent  to  the  mill  for  the  last 
three  months  of  the  year,  caused  a  large  falling  off  in  output.  At  the 
mills  on  Torch  Lake,  the  7  compound  heads  treated  811,603  tons  of 
Osceola  Company's  ore,  in  addition  to  the  output  of  the  Ahmeek 
mine,  also  1,200  tons  amygdaloid  rock  produced  by  the  Tamarack 
which  the  mill  of  that  company,  designed  for  conglomerate  rock, 
could  not  handle  to  so  good  advantage.  The  Osceola  mineral  main- 
tained its  high  copper  yield  of  about  76  per  cent  and  was  smelted 
at  the  Lake  Superior  Smelting  Company's  Dollar  Bay  works.  The 
Osceola  Company  pays  the  smelting  company  $8.75  per  ton  of  min- 
eral treated.  Owing  to  the  high  copper  content  of  the  mineral  the 
cost  of  this  refining  is  brought  to  0.573  cent  per  pound  of  refined 
copper.    This  figure  is  for  the  year  1906. 

C(  nfcfiJuaL — The  Centennial  mine,  lying  north  of  the  Calumet 
and  Hecla  and  west  of  the  South  Kearsarge  and  Wolverine,  confined 
its  operations,  as  in  recent  preceding  years,  to  the  Kearsarge  lode, 
though  previous  attempts  of  unsuccessful  outcome  had  been  made  to 
develop  the  Calumet  conglomerate  and  the  Osceola  amygdaloid  which 
also  underlie  the  company's  property.  A  small  tongue  of  land  pro- 
jecting from  the  main  tract  of  the  company  covers  a  short  section  of 
tlie  outcrop  of  the  Kearsarge  lode  and  has  permitted  the  sinking  of 
2  inclined  shafts  that  run  parallel  to  the  lode  and  diverge  downward. 
The  deepest  was  sunk  during  the  year  about  250  feet,  making  a  total 
depth  on  the  dip  of  about  3,350  feet.  The  other  shaft  by  sinking 
and  raising  is  now  connected  with  the  3,000-foot  level  (inclined 
distance) .   As  distinguished  from  1906,  attention  was  directed  in  1907 
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especially  toward  development,  and  accordingly  the  amount  of  drift- 
ing was  decidedly  larger  than  for  1906;  the  tonnage,  however,  was 
also  increased  somewhat.  On  the  other  hand,  the  average  yield  per 
ton  decreased  still  further  to  11.86  pounds,  but  this  was  in  part  the 
result  of  discarding  a  smaller  percentage  of  the  rock  mined  than 
in  1906.  The  results  for  the  last  half  year  were  slightly  better  than 
for  the  first,  and  the  general  outlook  at  the  end  of  the  year  was  im- 
proving, especially  at  the  north  part  of  the  mine  approaching  the 
neighborhood  of  the  continuation  of  the  rich  shoot  in  the  Wolverine 
mina  The  total  output  of  refined  copper  was  a  little  greater  than 
for  1906.    A  little  silver  was  recovered  as  pickings. 

Of  the  mill  at  Grosse  Pointe  on  Portage  Lake,  that  was  bought 
from  the  Arcadian  Company  in  1904,  one-half  was  sold  to  the  AUouez 
Company  early  in  the  year  and  thereafter  the  mill  was  operated  by 
the  two  companies  as  the  Lake  Milling,  Smelting,  ana  Refining 
Company.  Tne  3  single-expansion  stamps  were  devoted  to  crushing 
the  output  of  these  two  mines.  Of  Centennial  rock  200,040  tons  were 
crushed,  and  the  resulting  mineral  treated  at  the  Quincy  smelter 
with  a  yield  of  about  66  per  cent  refined  copper.  The  mill  was  en- 
larged to  accommodate  3  additional  heads  oi  the  compound  type,  of 
which  2  were  purchased  during  the  year. 

Wolverine. — ^The  Wolverine  mine,  located  on  the  Kearsarge  lode 
between  the  North  Kearsar^e  and  the  South  Kearsarge  mines,  is 
noted  as  the  richest  amygdaloid  mine  and  as  a  producer  of  copper 
at  the  lowest  cost  per  pound  of  any  in  the  district.  Two  inchned 
shafts  in  active  operation  were,  respectively,  about  2,800  and  3,400 
feet  deep  along  the  lode  at  the  end  of  1907.  The  shallower  shaft 
(No.  4^,  which  is  sunk  in  the  foot  wall,  was  equipped  during  the 
year  with  a  new  hoist  capable  of  operating  to  the  boundary  of  the 
property,  a  depth  of  about  4,300  feet  on  the  dip.  Electric  pumping 
is  to  be  installed  during  1908.  The  mine  is  among  the  few  which  has 
shown  marked  increase  in  richness  in  depth.  In  the  early  part  of 
the  last  decade  the  average  yield  of  refined  copper  per  ton  of  ore 
stamped  was  16  to  18  pounds.  For  the  last  few  years,  though  the 
value  of  the  lode  varies  from  place  to  place,  the  average  annual 
yield  has  remained  about  constant;  for  the  year  ending  December 
31, 1907,  the  yield  was  27.22  pounds,  as  against  27.06  pounds  for  1906. 
Sinking  of  over  400  feet  and  drifting  of  nearly  5,000  feet  opened 
ground  which  is  expected  to  maintain  about  this  yield.  The  small 
decrease  in  copper  output  for  the  year  was  mainly  the  result  of  severe 
weather  early  in  the  year,  which  prevented  the  shipment  of  a  normal 
tonnage  from  the  mine. 

At  the  mill  on  Traverse  Bay  340,613  tons  were  stamped  by  the 
2  heads,  producing  12,074,810  pounds  of  concentrates  that  yielded 
on  treatment  at  the  Michigan  smelter  about  77  per  cent  refined  copper. 
It  is  intended  during  1908  to  be^n  compounding  the  stamp  heads 
and  installing  a  tailings  elevator  similar  to  that  at  the  Mohawk  mill. 

Franklin. — ^The  Franklin  property  consists  of  two  tracts :  A  quar- 
ter section,  known  as  the  Old  Franklin,  located  on  the  Pewabic  amyg- 
daloid, practically  surrounded  by  lands  of  the  Quincy  company,  and 
a  larger  area  lying  to  the  northeast,  between  the  newly  acquired 
property  of  the  Quincy  and  the  Rhode  Island.  The  latter  tract, 
known  as  the  Franklin  Junior,  has  workings  on  both  the  Pewabic  lode 
and  the  Albany  and  Boston  or  Allouez  conglomerate.     The  Old 
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Franklin,  opened  by  2  shafts,  of  which  the  deepest  is  about  3,200  feet 
on  the  incline,  has  been  largely  worked  out  to  the  boundaries  of  the 
property,  and  in  1907  less  than  one-third  of  the  total  copper  output 
was  derived  from  this  branch.  The  ore  is  richer  than  that  in  the 
Junior  mine,  however,  and  yielded  for  the  year  17.64  pounds  refined 
copper  per  ton  of  ore  stamped.  Some  additional  ground  of  good 
grade  is  known  to  exist  in  the  lower  part  of  the  mine,  and  some  of 
this  was  opened  up  during  the  year  preparatory  to  stoping. 

At  the  Junior  branch  2  inclined  shafts,  sunk  to  about  1^00  and 
2,400  feet  deep,  respectively,  are  operated  in  the  conglomerate  lode, 
and  1  about  1,900  feet  deep  is  used  to  work  the  Pewabic  amygdaloid. 
All  3  were  sunk  during  the  year,  the  total  sinking  having  been  about 
400  feet.  A  large  amount  of  drifting  was  also  done,  especially  on 
the  Allouez  lode.  Most  of  the  stoping  was  done  on  this  lode  and 
some  good  ground  was  opened  in  the  bottom  level,  but  with  increasing 
depth  the  lode  is  narrower  and  the  average  copper  content  lower, 
and  operations  on  it  have  not  been  profitable.  It  is  probable  that  the 
conglomerate  lode  to  the  extent  already  opened  up  will  be  stoped  out, 
but  that  attention  will  be  turned  chiefly  to  the  Pewabic  lode,  where 
good  ground  is  being  encountered  and  the  lode  is,  increasing  in  width 
in  the  lower  workings.  A  crosscut  from  the  2,300-foot  level  of  the 
deepest  conglomerate  shaft  has  disclosed  good  ground  in  the  Pewabic 
lode  at  that  depth.  The  low  grade  of  the  con^omerate  rock  brought 
the  year's  average  yield  at  the  Junior  branch  for  both  conglomerate 
and  amygdaloid  down  to  10.16  pounds  refined  copper  per  ton  of  ore 
stamped.  The  average  of  both  the  Old  Franklin  and  the  Franklin 
Junior  was  11.48  pounds,  a  falling  off  of  about  three- fourths  of  a 
pound  from  the  yield  of  1906.  Notwithstanding,  therefore,  a  small 
increase  in  the  tonnage  treated,  the  total  copper  output  showed  a 
slight  decrease.  At  the  mill  at  Grosse  Pointe,  the  fifth  head,  which 
was  completed  late  in  1906,  was  operated  during  1907  and  permitted 
necessary  repairs  to  be  made  to  one  of  the  old  heads.  During  the 
year  there  were  crushed  383,290  tons  of  ore,  and  the  resulting  mineral, 
combined  with  a  little  heavy  copper  produced,  yielded  51  per  cent 
refined  copper  at  the  Quincy  smelter. 

Quincy. — The  Quincy  mine,  situated  just  north  of  Portage  Lake, 
derived  its  principal  output,  as  in  previous  years,  from  the  Pewabic 
amygdaloid,  but  a  portion  of  the  product  was  contributed  by  the 
West  lode.  Four  deep  inclined  shafts  are  operated,  and  at  the  end 
of  1907  the  deepest  of  these,  measured  along  the  slope,  had  attained 
a  depth  of  about  5,600  feet.  Some  of  the  levels  are  equipped  with 
electric  haula<2:e.  A  new  shaft,  known  as  the  Pontiac,  was  begun 
during  the  year  to  open  ground  farther  north  than  could  be  reached 
advantageously  from  the  Mesnard  shaft.  By  continuation  of  the 
precautions  adopted  in  1906,  of  either  filling  or  blasting  in  the  walls 
of  exhaused  stopos  and  of  leaving  larger  pillars,  trouble  from  caving 
and  subsequent  "  air  blasts  "  was  largely  eliminated,  and  it  is  ex- 
pected by  the  i)ursuance  of  these  policies  to  render  the  mine  per- 
manently stable.  Development  work,  especially  shaft  sinking,  was 
carried  on  to  a  greater  extent  than  in  1906,  opening  ground  of  average 
value  and  nuiking  the  ore  reserves  the  greatest  in  the  mine's  history. 
The  tonnage  was  also  the  largest  ever  mined,  and  the  yield  per  ton 
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was  almost  as  high  as  for  1906.  Features  worthy  of  note  are  the 
marked  increase  in  amount  of  mass  copper  for  the  year,  after  years  of 
decrease  in  proportion  of  this  product,  and  the  gradual  narrowing  of 
the  lodes  worked.  Over  1,000,000  tons  were  treated  by  the  8  stamps 
at  the  mills,  producing  a  mineral  of  about  63  per  cent  yield,  which, 
treated  at  the  companv^s  smelter,  gave  a  total  output  for  the  year  con- 
siderably in  excess  of  that  for  1906.  Inasmuch  as  a  portion  of  the 
Quincy  copper  is  associated  with  noteworthy  quantities  of  silver,  a 
considerable  fraction  of  the  total  smelter  output  was  cast  as  anodes 
and  refined  electrolytically  at  the  Calumet  and  Hecla  Company's 
Black  Rock  plant. 

Ide  Roy  ate, — ^The  Isle  Royale  mine,  situated  south  of  Portage  Lake, 
close  to  Houghton,  continued  to  derive  its  output  in  1907  from  the 
Isle  Eoyale  or  Arcadian  amygdaloid  lode,  although  several  other 
lodes  are  known  on  the  property,  of  which  two  were  formerly  pro- 
ductive to  some  extent,  and  another,  the  Baltic  lode,  is  the  scene  of 
present  prospecting.  The  Isle  Royale  lode  is  of  good  width,  but  the 
copper  is  not  uniformly  distributed  through  it.  In  the  early  mining 
of  this  property  ground  was  encountered  that  would  now  be  regarded 
as  very  rich,  but  of  recent  years  the  yield  has  been  low.  In  1907  the 
yield  of  refined  copper  decreased  slightly  to  15.2  pounds  per  ton  of 
ore  stamped.  Like  the  copper  of  the  Baltic  lode,  the  Isle  Royale 
coppwer  is  arsenical.  In  places,  also,  the  lode  carries  notable  quantities 
of  silver;  the  copper  from  such  portions  is  accordingly  cast  into 
anodes  at  the  Dollar  Bay  smelter  and  subjected  to  electrolytic  re- 
fining in  the  East,  by  which  means  the  deleterious  element  is  elimi- 
nated and  the  valuable  one  recovered. 

In  1907  the  main  producing  shaft.  No.  2,  was  sunk  160  feet,  giving 
a  total  inclined  depth  along  the  slope  of  about  2,400  feet.  No.  6 
shaft,  recently  sunk  to  a  depth  of  370  feet,  farther  southwest  on  the 
lode,  also  supplied  rock  to  the  mill  during  much  of  the  year.  In  No. 
2  shaft  the  ground  continues  about  as  before,  bunchy  and  of  rather  low 
grade.  In  No.  6  shaft,  as  in  2  new  shallow  shafts  between  K^o.  2  and  No. 
6,  very  good  ground  has  been  struck.  The  exploratory  shaft  southeast 
of  the  Isle  Royale  lode,  sunk  in  the  hope  of  opening  the  Baltic  lode, 
had  reached  a  depth  of  over  800  feet,  with  over  550  feet  of  drifting  and 
crosscutting,  but  up  to  the  end  of  the  year  had  not  encountered  cop- 
per-bearing ground.  Diamond  drilling  was  done  on  the  newly  ac- 
quired Hussey-Howe  lands,  which  adjoin  the  Superior  on  the  north- 
east, to  locate  the  Baltic  lode.  Early  in  1908  a  copper-bearing  core 
was  raised  and  was  thought  to  be  from  the  Baltic  lode. 

During  the  latter  part  of  1907  the  output  of  the  company  was 
reduced,  and  advantage  was  taken  of  this  opportunity  to  make  needed 
improvements  and  repairs  at  No.  6  shaft  and  at  the  stamp  mill. 
One  compound  head  was  in  operation,  and  the  2  simple  heads  are  to 
be  compounded.  The  ore  stamped  during  the  year  amounted  to 
175,450  tons,  from  which  were  produced  a  74  per  cent  mineral  that 
was  treated  at  the  Lake  Superior  Smelting  Company's  Dollar  Bay 
plant. 

Baltic^  Trimountain,  and  Champion. — These  three  adjoining  mines, 
situated  on  tJie  Baltic  lode  southwest  of  Houghton,  are  under  the 
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same  management  and  form  virtually  a  single  mining  unit.  Con- 
siderable heavy  copper  of  both  mass  and  barrel  sizes  is  present  in  the 
lode,  and  much  oi  the  copper  in  the  stamp  rock  is  coarser  than  in 
most  other  lodes.  Narrow  calcite  veinlets  and  seams,  carrying  copper 
minerals,  are  encountered  in  the  workings.  They  commonly  cut 
across  the  lode,  are  broken  down  in  stoping,  and  their  copper  minerals 
are  saved  in  the  mill  concentrate.  Chalcocite  and  bomite  occur  in  the 
veins,  but  in  many  instances  they  contain  copper  arsenides,  and  partly 
as  a  result  of  this  the  copper  from  these  three  mines  contains  ap- 
preciable quantities  of  arsenic.  In  1907  for  the  first  time  a  considerable 
portion  of  the  total  product  of  these  mines  was  cast  into  anodes  and 
shipped  East  for  electrolytic  refining,  which  not  only  eliminated  the 
arsenic  but  recovered  a  small  quantity  of  silver  that  had  previously 
remained  with  the  copper. 

The  general  steepening  in  dip  of  the  lodes  from  northern  Kewee- 
naw County  southwestward  is  well  exemplified  by  the  Baltic  lode, 
which  has  a  dip  of  70°  to  73°  to  the  northwest.  In  respect  to  width 
also  the  Baltic  lode  differs  from  the  other  lodes  of  the  district,  with  a 
range  of  15  to  80  feet  or  over  in  stoping  width;  in  the  wider  portions 
the  copper  has  extended  apparently  beyond  the  limits  of  the  Baltic 
amygdaloid  bed.  In  the  working  of  most  lodes  of  the  district,  the 
general  method  has  been  to  stope  those  portions  that  carry  pay  values, 
with  subsequent  discarding  of  a  relatively  small  amount  or  low  grade 
or  waste,  avoiding  and  leaving  as  pillars  those  portions  of  the  lode 
whose  content  is  too  low  to  render  extraction  profitable.  In  the  case 
of  the  Baltic  lode,  however,  the  width  and  variable  richness  of  the 
mineralized  ground  preclude  such  a  system  of  mining  and  make  it 
practically  necessary  to  break  down  the  entire  lode  over  large  areas. 
From  such  a  method  two  chief  problems  arise,  the  disposal  of  large  quan- 
tities of  waste  and  the  keeping  open  of  wide  stopes.  The  economical 
solution  of  both  problems,  avoiding  unnecessary  hoisting  and  the  ex- 
cessive use  ojF  timber,  was  the  one  adopted  by  the  Copper  Range  Com- 
pany— that  of  underground  sorting  and  leaving  the  discarded  rock 
as  filling  in  the  stopes.  By  keeping  chutes  and  drifts  open  by  means 
of  dry  walling  the  amount  of  timber  used  is  kept  at  a  minimum.  It 
is  hardly  to  be  expected  that  this  method,  which  has  long  been  in 
operation  in  the  West,  can  be  applied  to  narrower  lodes  with  such  a 
great  measure  of  success  as  has  been  attained  on  the  Baltic  amygda- 
loid ;  but  its  introduction  more  or  less  modified  to  fit  specific  condi- 
tions in  certain  other  mines  is  doubtless  going  to  result  in  lowered 
costs. 

Each  of  the  three  mines  is  opened  by  4  steep  inclined  shafts  in  the 
lode,  and  each  of  the  shafts  was  deepened  during  1907,  the  total  sink- 
ing at  the  12  shafts  having  been  2,251  feet.  Drifting  at  the  three 
mines  during  the  year  amounted  to  24,396  feet,  and  crosscutting  to 
the  extent  of  2,346  feet.  These  figures  indicate  increased  develop- 
ment, especially  in  sinking,  over  1906,  which  is  preparatory  to  the 
planned  increase  in  capacity.  Considerable  work  was  done  in  carry- 
mg  out  the  plan  of  having  a  central  electric  power  plant  for  the  three 
mines,  to  be  situated  on  Portage  Lake.  An  electric  pump  was  placed 
in  each  of  the  mines  and  gave  satisfaction. 

At  the  Baltic  mine  the  deepest  shaft  was  over  1,500  feet  deep  at 
the  end  of  1907,  and  all  new  openings  showed  ore  of  good  grade. 
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Electric  tramming  was  installed  on  2  levels  during  the  year,  a  single 
locomotive  being  made  to  serve  all  4  shafts  on  each  level.  The  suc- 
cess that  has  attended  this  improvement  will  lead  to  its  extension  as 
soon  as  power  can  be  secured.  At  the  Baltic  mill  at  Redridge  on 
Lake  Superior,  work  of  enlarging  the  building  was  carried  on, 
Deister  tables  were  installed,  and  addition  of  2  compound  stamps  to 
the  4  heads  in  operation  was  well  on  toward  completion.  Kock 
stamped  during  the  year  amounted  to  761,288  tons,  producing  a 
mineral  which,  combined  with  the  coarser  copper,  gave  a  yield  of  70 
per  cent  ingot.  The  average  yield  of  refined  copper  per  ton  of  rock 
stamped  was  21.94  pounds,  as  compared  with  22.15  pounds  in  1906. 
The  total  year's  output  was  considerably  larger  than  ever  before. 

At  the  Trimountain  mine,  the  deepest  drifting  was  on  the  sixteenth 
level  at  a  depth  of  over  1,500  feet.  At  this  level  the  ground  encoun- 
tered was  not  up  to  the  average,  but  most  of  the  other  development 
for  the  year  was  attended  with  satisfactory  results.  The  yield  per 
ton  of  ore  stamped  fell  off  slightly  to  18.43  pounds  refined  copper. 
The  4  compound  heads,  at  the  mill  at  Beacon  Hill,  on  Lake  Superior, 
stamped  444j358  tons  of  rock  from  which  the  concentrate,  combined 
with  mass,  yielded  about  64  per  cent  refined  copper. 

Developments  at  the  Champion,  the  richest  of  the  three  mines, 
were  prosecuted  to  a  maximum  depth  of  about  1,400  feet  and  con- 
tinuea  satisfactory.  Drifting  at  the  south  end  of  the  developed  area 
was  continued  preparatory  to  the  sinking  of  a  fifth  shaft  to  operate 
in  that  ground.  The  decline  in  yield  of  refined  copper  per  ton  of  ore 
milled  from  25.2  pounds  in  1906  to  23.27  pounds  m  1907  was  partly 
due  to  the  fact  that  the  normal  proportion  of  mass  copper  could  not 
be  shipped  during  the  last  half  of  the  year  owing  to  repairs  at  the 
shaft  nouses.  At  the  mill  located  at  Freda,  on  Lake  Superior,  the 
installation  was  practically  completed  of  2  compound  stamps  in  place 
of  the  experimental  graded-crushing  plant  in  use  the  year  before. 
The  4  old  stamps  handled  708,685  tons,  giving  a  concentrate  that, 
added  to  mass  and  barrel  copper,  yielded  66  per  cent  refined  copper. 

The  copper  from  the  Copper  Range  mines  is  smelted  at  the  Michi- 

Sn  Smelting  Company's  plant  on  Portage  Lake,  near  Houghton,  the 
^est  and  newest  smelter  in  the  district. 

Winona, — ^The  Winona  mine,  situated  near  the  western  boundary 
of  Houghton  County,'  about  20  miles  from  Portage  Lake,  is  the 
southernmost  of  the  producing  mines  in  the  county.  The  Winona 
lode,  which  has  long  been  known,  is  an  amygdaloid  and  has  been 
regarded  by  many  as  the  same  as  the  Baltic  lode.  If  the  new  lode 
opened  at  the  Lake  mine  to  the  southwest  proves  to  be  the  Baltic, 
the  Winona  lode  is  too  far  west  to  be  thus  regarded.  The  large  pro- 
portionof  mass  copper  found  in  the  early  days  of  the  mine  has  dimin- 
ished, so  that  at  present  most  of  the  copper  is  obtained  by  milling. 
An  inclined  shaft  dipping  at  about  70°  with  the  lode  had  been 
sunk  to  over  1,000  feet  at  the  end  of  1907.  A  newer  shaft,  toward 
the  southern  end  of  the  property,  where  the  best  values  seem  to  lie, 
had  attained  nearly  600  feet  in  inclined  depth  at  the  end  of  the  year. 
Developments  were  in  ground  of  about  average  richness. 

Owing  to  the  low  price  of  copper,  production  was  stopped  on 
Novemter  1,  and  only  development  and  construction  prosecuted  for 
64949— M  B 1907,  FT  1 33 
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the  remainder  of  the  year.  Prior  to  October,  1906,  when  regular 
shipments  began,  considerable  stamp  rock  had  been  accummated 
from  previous  development.  In  1907  this  stock  pile  furnished  a 
portion  of  the  102,101  tons  of  rock  that  were  crushed  by  the  stamp 
head  leased  at  the  Adventure  mill.  The  combined  mass  copper  and 
mill  concentrates  yielded  at  the  Quincy  smelter  about  57  per  cent 
refined  copper,  an  average  per  ton  stamped  of  12.59  pounds,  as  com- 
pared with  14.34  pounds  in  1906. 

Exploration  and  development. — In  addition  to  the  work  of  explora- 
tion, development,  and  expansion  prosecuted  by  the  regularly  produc- 
ing companies  already  reierred  to,  important  work  of  this  nature  was 
carried  on  both  in  undeveloped  property  and  in  mines  formerly  pro- 
ductive. The  new  La  Salle  Copper  Company,  owning  a  large  tract 
between  the  Osceola  and  the  Kliode  Island  properties,  carried  on 
active  development  of  the  Kearsarge  amygdaloid.  On  the  portion  of 
the  property  formerly  held  by  the  Tecumseh  Company,  and  where 
the  Kearsarge  lode  was  first  opened  south  of  Calumet  and  Hecla 
ground,  a  shaft  on  the  lode  had  attained  an  inclined  depth  of  over 
1,300  feet  by  .the  close  of  the  year,  and  drifting  had  disclosed  well- 
mineralized  ground  that  is  commonly  estimated  to  yield  about  1  per 
cent  refined  copper  when  treated.  Two  new  shafts  started  farther 
southwest  on  the  Caldwell  section  of  the  property  had  reached  the 
lode  and  shown  conditions  justifying  their  continuation  and  regarded 
as  encouraging.  Drill  cores  from  holes  in  Caldwell  ground  crossing 
the  Calumet  and  Osceola  lodes  showed  no  copper,  but  the  relation  of 
good  ground  in  the  Osceola  mine  to  the  northern  boundary  of  the 
La  Salle  would  indicate  that  copper  might  be  found  in  the  Osceola 
lode  at  the  northern  end  of  the  property.  Aside  from  mill  runs,  no 
production  has  yet  been  made,  but  the  company  should  soon  be  able 
to  maintain  a  steady  output  and  is  expected  to  develop  into  an  im- 
portant producer.  The  current  assumption  is  that  for  a  time  at  least 
the  rock  will  be  stamped  at  the  mills  of  the  Calumet  and  Hecla  Com- 
pany, which  owns  a  controlling  interest  in  the  La  Salle. 

At  the  Rhode  Island,  just  north  of  the  Franklin  Junior,  additional 
drill  holes  cutting  the  Calumet,  the  Osceola,  and  the  Kearsarge  lodes 
did  not  disclose  copper  in  quantities  sufficient  to  warrant  further 
development.  Some  copper-bearing  ground  was  encountered  on  the 
bottom  (1,272-foot)  level  on  the  Pewabic  lode,  at  the  Franklin  Junior 
end  of  the  property.  -i 

The  Hancock  property,  southwest  of  the  Quincy,  and  underlying 
the  town  of  Hancock,  was  actively  developed  during  the  year.  The 
old  inclined  shaft  on  the  Hancock  lode  was  deepened  to  about  1^00 
feet  on  the  incline,  and  a  large  new  vertical  shaft  was  530  feet  deep 
at  the  end  of  the  year.  Dritting  was  done  mainly  on  a  lode  known 
as  the  West  Branch,  and  yielded  satisfactory  results.  On  the  lowest 
level  the  main  lode  also  gives  promise  of  productiveness.  It  is  ex- 
pected that  stoping  and  regular  production  from  the  West  Branch 
will  be  commenced  in  the  near  future. 

At  the  Superior,  northeast  of  the  Baltic,  the  main  inclined  shaft 
sunk  in  the  toot  wall  of  the  Baltic  lode  was  about  700  feet  deep  at 
the  end  of  the  year.  The  lode  continues  unusually  wide  and  the 
copi)er  content  is  good.     Considerable  ore  has  accumulated  during 
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development,  and  with  the  amount  of  ground  ready  far  stoping, 
production  may  be  started  before  the  close  of  1908.  It  is  probabk 
that  the  rock  will  be  stamped  at  the  Atlantic  mill. 

Nothing  was  done  during  the  year  toward  reclaiming  the  old  At- 
lantic workings  which  had  been  abandoned  in  1906  because  of  caving. 
On  property  of  the  company  lying  just  north  of  the  Baltic  and  west 
of  the  Superior,  however,  exploration  was  continued,  and  the  shaft 
designed  to  open  the  Baltic  lode  was  carried  to  an  inclined  depth  of 
about  1,000  feet.  The  ground  has  been  found  very  much  broken, 
hardly  comparable  with  that  a  short  distance  away  in  the  Baltic  ter- 
ritory, and  the  showing  is  not  so  good  as  had  been  expected  at  this 
depth.  But  some  copper  has  been  encountered  and  the  general  indi- 
cations warrant  continuation  of  the  development  and  lend  encourage- 
ment to  the  work. 

Sinking  was  continued  during  the  year  on  the  Globe  property  just 
south  of  the  Champion.  By  the  end  of  the  year  the  shaft  had  at- 
tained a  depth  of  550  feet,  more  than  half  the  estimated  distance  to 
the  point  of  intersection  of  the  Baltic  lode.  The  prospects  of  finding 
gooa  values  are  bright. 

At  the  Challenge  mine,  5  miles  southwest  of  the  Champion,  de- 
velopment was  continued  actively,  several  lodes  being  explored  with 
such  results  as  to  justify  continuation  of  the  work. 

Work  at  the  Wyandot,  just  east  of  the  Winona,  was  discontinued 
on  the  Winona  lode  early  in  the  year,  and  preparations  were  made 
for  exploring  the  ground  through  which  the  new  lode  of  the  Lake 
CcHnpany  is  thought  to  pass. 

Preparations  for  putting  the  King  Philip,  which  lies  just  south  of 
the  Winona,  on  a  productive  basis  w^ere  continued  during  the  year,  and 
it  is  expected  that  production  will  begin  from  the  Winona  lode  during 
1908.  The  first  inclined  shaft  had  attained  a  depth  of  over  600  feet 
at  the  end  of  1907,  and  a  second  shaft  had  been  started. 

Following  the  failure  of  the  Copper  Concentrating  Company  in 
1906  to  treat  successfully  the  tailings  that  had  been  turned  out  dur- 
ing previous  years  from  the  Quincy  mill,  other  experiments  were 
conducted  along  this  line,  but  up  to  tne  end  of  1907  adequate  machin- 
ery had  not  been  obtained.  An  attempt  is  now  being  made  to  work 
Uiese  tailings  by  the  Mason  Manufacturing  Company,  of  New  York. 

In  the  early  part  of  the  year  especially,  considerable  exploratory 
work  was  done  at  other  properties,  but  no  results  of  particular  im- 
portance have  yet  been  obtained. 

KEWEENAW   COUNTY. 

The  mines  of  Keweenaw  County  furnished  in  1907  over  8.5  per 
cent  of  the  total  copper  production  of  the  State,  but  only  an  incon- 
siderable quantity  oi  silver.  The  county  occupies  the  northern  part 
of  the  Keweenaw  peninsula  and  comprises  the  north  end  of  the  Cop- 

Ser  Range.  Although  the  seat  of  many  of  the  earliest  mines  in  the 
Lstrict  mere  were  in  1907  but  four  producing  mines  in  the  county. 
The  entire  production  was  from  amygdaloid  ore  and  was  derived 
almost  wholly  from  Kearsarge  lode;  the  Arnold  ''ash-bed"  sup- 
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ed  a  little.    The  table  which  follows  shows  the  metal  and  or 
oduct  and  the  average  yield  for  the  last  two  years: 

'oduction  of  ore  and  concentrates  and  average  yield  in  silver  and  copper  i 
Keweenaw  County,  1906-7. 


Silver. 

Copper. 

ConoentrateB. 

Year. 

'  QuanUty. 

Yield 
per  ton 
of  ore. 

Quantity. 

Yield  per  ton 
of  ore. 

Quantity. 

Yield 
par  ton 
of  ore. 

Ore. 

1906 

Fineouneea 

1,850 

497 

Ounces. 

0.0019 

.0004 

Poufidt. 
16,916,660 
18,605,031 

Pound*. 

16.5 
15.8 

Peret. 
0.82 
.70 

Pounds. 
22,300,076 
25,163,446 

Perct. 

71.4 
73.0 

Tom. 

063, 9( 

1,176,3- 

1907 

Developments  on  the  Kearsarge  lode  for  some  distance  north  o 
the  present  producers  are  progressing  satisfactorily  and  promise  i 
the  near  future  to  contribute  to  the  county's  output.  Operation 
near  the  north  end  of  the  peninsula,  which  began  m  1905  and  coe 
tinned  as  extensive  exploration  in  1906,  also  yielded  some  favorabl 
results  in  1907,  but  the  general  outcome  has  not  as  yet  been  that  ui 
qualified  success  that  had  been  expected,  and  it  can  not  at  this  tim 
be  stated  with  confidence  that  important  production  from  norther 
Keweenaw  County  is  assured. 

Alloy ez. — The  Allouez  mine  is  bounded  on  the  south  by  the  Hough 
ton  County  line,  and  adjoins  the  North  Kearsarge  branch  of  the  Oj 
ceola.     The  first  work  done  on  the  property  years  ago  was  on  th 
Allouez    or  Albany    and    Boston    conglomerate,  the    lode   recent] 
worked  in  the  Franklin  Junior  mine,  but  after  many  years  of  effo 
this  attempt  was  given  up  as  a  failure.    More  recently  attention  w 
turned  to  the  Osceola  amygdaloid,  but  on  this,  likewise,  the  resu 
were  not  satisfactory.     Finally,  in  1903,  sinking  was  begun  to 
velop  the  Kearsarge  lode,  which  underlies  the  company's  prope' 
but  outcrops  in  North  Kearsarge  and  Ahmeek  gi'ound.     Profit 
by  the  experience  of  the  Tamarack,  whose  property,  similarly  * 
ated  with  reference  to  the  Calumet  conglomerate,  had  been  opene 
deep  vertical  shafts,  necessitating  the  driving  and  operation  of 
crosscuts,  and  finding  it   impracticable  to  secure  a  portion  o 
outcrop  and  sink  inclined  shafts  with  the  lode,  as  had  been  do 
the  Centennial,  the  Allouez  management  hit  on  an  expedient 
has  proved  very  successful.     The  shaft  No.  1  was  located  as  r 
the  outcrop  as  the  company's  f^round  would  permit,  and  was  i 
with  a  dip  in  the  same  direction  as  that  of  the  lode,  but  at  f 
steeper  angle,  viz,  about  SO''.     Just  before  the  lode  was  read 
dip  of  the  shaft  was  gradually  flattened  to  coincide  with  tha 
Joae,  about  39°,  and  from  there  downward  the  shaft  foUow^s  i 
This  shaft,  which  reached  the  lode  at  L480  feet,  was  sunk 
during  1907,  and  has  attained  a  total  depth  along  the  incline  ( 
2,300  feet.     In  operation  it  has  given  such  satisfaction  th 
shaft,  begun  in  1900,  is  being  sunk  in  the  same  way.     The 
of  this  new  shaft  was  necessaiily  such  that  it  will  not  read 
until  a  depth  of  almost  2,400  feel  is  reached;  so  that,  th 
opening,  smking  at  the  rate  of  100  feet  per  month,  was  m 
feet  deep  at  the  end  of  the  year,  and  though  a  crosscut  i 
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will  intersect  the  line  of  the  new  shaft  at  the  1,650- foot  level  and  fur- 
nish two  more  points  of  attack,  it  can  not  be  expected  that  No.  2 
will  intersect  the  lode  much  if  any  before  the  end  of  the  year  1908. 
A  considerable  amount  of  drifting  from  No.  1  shaft  was  done  during 
the  year.  The  yield  of  refined  copper  per  ton  of  ore  stamped  de- 
creased still  further  in  1907  to  13.66  pounds  per  ton,  as  compared  with 
19.54  pounds  in  1906,  but  the  percentage  of  rock  discarded  was  less 
in  1907,  and  somewhat  better  ground  is  being  encountered  in  the  lower 
levels  from  No.  1  shaft.  The  decrease  in  richness  of  the  rock  treated 
caused  a  reduction  of  the  year's  copper  output  in  spite  of  increased 
tonnage  stamped.  During  the  year  214,720  tons  of  AUouez  rock  were 
handled  at  the  mill  of  the  Lake  Milling,  Smelting  and  Refining 
Company,  at  Grosse  Pointe,  producing  a  mineral  that  yielded  about 
63  per  cent  refined  copper.  A  little  silver  is  picked  out  from  the 
lump  copper.  This  mill  is  owned  jointly  by  the  Allouez  and  the  Cen- 
tennial companies,  and  is  being  enlarged,  as  stated  in  the  paragraph 
relating  to  me  Centennial  mine.  The  passage  of  these  two  companies 
under  Calumet  and  Hecla  control  settles  the  problem  of  smelting 
facilities,  as  the  mineral  of  these  companies  will  all  be  treated  at  the 
Calumet  and  Hecla  plants  at  the  expiration  of  contracts  with  the 
Quincy  Company. 

Ahmeek.^^The  Ahmeek  mine,  lying  east  and  northeast  of  the 
Allouez,  like  all  the  other  producers  of  present  importance  north  of  the 
Calumet  and  Hecla,  relies  for  its  output  on  the  Kearsarge  amygda- 
loid, which  was  opened  on  the  property  in  1903  after  unsuccessful 
work  in  early  years  on  the  Kearsarge  conglomerate.  The  outcrop  of 
the  Kearsarge  amygdaloid  is  covered  by  only  a  small  section  oi  the 
company's  property,  allowing  room  for  only  two  inclined  shafts  on 
the  lode.  The  acreage  underlain  by  the  lode  is  large,  however,  and 
holds  the  lode  for  a  long  distance  directly  down  the  dip  from  the 
present  Mohawk  workings,  and  at  a  depth  comparable  to  that  at 
which  the  Allouez  reached  the  lode.  At  the  end  of  1907  the  2  shafts 
had  attained  inclined  depths  of  over  1,200  and  1,300  feet,  respectively. 
Although  the  yield  of  rock  stamped  fell  off  a  little  from  the  18.4 
pounds  per  ton  of  1906,  the  developments  of  1907  were  satisfactory 
and  assured  large  reserves  of  good  ground  for  stoping.  A  large 
part  of  the  total  tonnage  for  the  year  came  from  drift  stopes.  By 
maintaining  the  average  monthly  tonnage  to  the  end  of  the  year, 
thereby  almost  doubling  the  year's  tonnage  as  compared  with  that  for 
1906,  the  copper  output  in  1907  was  largely  increased.  The  exten- 
sive surface  equipment  was  practically  completed  during  1907.  Its 
operation  thus  far  indicates  that  it  is  especially  efficient  and  satisfac- 
tory. It  is  generally  expected  that  the  output  of  this  mine  will  con- 
tinue to  grow,  and  it  is  probable  that  a  mill  will  be  built  in  the  near 
future.  The  ore  was  stamped  during  1907  by  the  Osceola  mill,  and 
the  total  so  treated  was  320,733  tons.  The  resulting  75  per  cent  con- 
centrates were  smelted  at  the  Dollar  Bay  works. 

Mohawk. — ^The  Mohawk  mine,  covering  the  Kearsarge  lode  outcrop 
for  about  a  mile  and  a  half,  lies  east  of  the  Ahmeek,  and  is  the  north- 
ernmost important  producer  on  the  copper  range.  As  was  expected, 
the  production  for  1907  showed  a  material  increase,  placing  the 
Mohawk  as  the  largest  producer  on  the  Kearsarge  lode.  Five  in- 
clined shafts,  ranging  in  depth  from  about  600  to  about  1,600  feet, 
open  the  lode,  the  oldest  and  deepest  workings  being  to  the  north. 
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AH  the  shafts  were  deepened  during  the  year  an  average  of  125  feet 
each.  About  2  miles  of  drifting  was  also  done.  By  these  develop- 
ments the  north  end  of  the  mine  was  shown  to  maintain  its  average 
richness  and  the  middle  part  was  found  rather  better  than  that  pre- 
viously explored.  The  low-grade  strip  of  ground  opened  by  No.  4 
shaft  persists,  but  extensive  opening  at  the  southernmost  shaft  gave 
satisfactory  results.  The  cross  veins  carrying  copper  arsenides  were 
not  worked.  For  1906  the  refined  copper  yield  per  ton  of  ore 
stamped  was  15.12  pounds,  showing  a  constant  decrease  from  the 
yield  of  the  first  year  of  production,  1902.  In  1907,  however,  the 
yield  per  ton  hoisted  was  slightly  greater  than  that  for  1906,  and  by 
a  little  closer  sorting  the  yield  per  ton  milled  was  brought  to  15.77 
pounds.  As  a  result  of  this  and  of  somewhat  increased  tonnage 
treated,  the  copper  output  showed  a  distinct  gain. 

The  two  remaining  neads  of  the  4-stamp  mill  at  Traverse  Bay, 
Lake  Superior,  were  compounded  during  the  year,  but  only  3  heads 
were  in  operation.  Work  was  completed  on  the  novel  conveyor  for 
tailings,  whereby  the  sands  are  separated  from  the  wash  water,  ele- 
vated, and  carried  to  the  point  of  distribution  by  a  belt  conveyor. 
This  has  worked  satisfactorily  and  resulted  in  a  lowered  cost  for 
tailings  disposal.  The  quantity  of  ore  milled  during  the  year, 
640,777  tons,  would  have  been  considerably  larger  had  it  not  been 
for  crippling  of  transportation  by  the  severe  weather  of  the  first  two 
months  of  the  year.  The  mineral  produced  yielded  abotit  77  per 
cent  refined  copper.  When  the  fourth  stamp  begins  dropping,  the 
output  of  this  mine  should  advance  considerably. 

Arnold. — At  the  Arnold  mine,  located  on  the  northern  shore  of 
the  Keweenaw  Peninsula  about  10  miles  northeast  of  the  Mohawk, 
some  exploratory  work  was  done  on  the  Arnold  ash  bed,  which  had 
received  some  development  years  ago.  In  the  course  of  this  recent 
work  a  small  quantity  of  mass  copper  was  taken  out  and  was  smelted 
at  Portage  Lake. 

Exploration  and  development. — As  in  1906,  the  attempt  to  extend 
into  the  northern  end  of  tne  Keweenaw  Peninsula  the  belt  at  present 
productive  was  made  chiefly  by  the  Keweenaw,  the  Calumet  and 
Hecla,  and  the  Tamarack  companies.  The  Keweenaw  Central  Rail- 
road was  during  the  year  sufficiently  completed  to  permit  through 
transportation  from  deep  water  to  the  heart  of  the  newly  developing 
region,  and  will  be  completed  to  Calumet,  its  southern  terminus,  in 
1908.  Development  on  the  lands  of  the  Keweenaw  Copper  Company 
was  continued  throughout  the  year.  Attention  was  directed  chiefly 
to  the  Mandan-Medora  tract  lying  between  Mosquito  Lake  and  Lac 
La  Belle.  The  flat  inclined  shaft  on  the  Medora  amygdaloid  was  ex- 
tended to  a  total  depth  of  over  1,000  feet  and  consicierable  drifting 
was  done.  The  exposures  are  well  mineralized,  and  though  the  lode 
is  rather  narrow  a  considerable  tonnage  has  been  blocked  out  for 
stoping.  Shipments  from  the  stock  pile  and  from  undergroimd  are 
expected  to  begin  in  1908,  and  will  probably  go  to  the  Phoenix  1- 
s'tamp  mill,  which  was  acquired  during  1907  by  the  Keweenaw  Com- 
pany. Development  at  the  company's  Empire  tract,  3  miles  farther 
northeast,  was  suspended  in  the  early  part  of  the  year. 
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The  option  on  a  majority  of  the  stock  of  the  Gratiot  Company, 
whose  property  lies  northeast  of  the  Mohawk,  was  exercised  by  the 
Calumet  and  Hecla  interests.  The  2  shafts  on  the  Kearsarge  amyg- 
daloid had  attained  depths  of  about  500  and  600  feet,  respectively, 
imd  the  ground  explored  carried  a  satisfactory  percentage  of  copper. 
The  mine  is  generally  expected  to  be  in  shape  for  production  in  the 
near  future. 

At  the  property  of  the  Frontenac,  another  subsidiary  of  the  Calu- 
met and  Hecla  (Jompany,  lying  south  of  the  Arnold,  exploration  by 
diamond  drilling  was  continued  but  was  not  of  conclusive  nature. 
During  the  year  the  lands  of  the  Dana  Company,  practically  inclosed 
by  the  Frontenac,  were  acquired  by  the  Calumet  and  Hecla  Company. 

Developments  continued  at  the  Manitou,  also  controlled  by  Calu- 
met and  Hecla.  Results  on  the  Montreal  River  lode,  which  had  pre- 
viously been  very  promising,  proved  disappointing,  and  work  was 
stopped.  The  workings  of  the  old  Conglomerate  or  Delaware  mine 
on  the  AUouez  conglomerate  were  unwatered,  and  this  lode  and  the 
underlying  Medora  amygdaloid  were  found  to  carry  fair  copper 
values.    Diamond  drilling  was  continued  at  other  points. 

At  the  Cliff  branch  of  the  Tamarack  Company,  situated  southwest 
of  the  Phoenix,  drifting  was  done  on  several  flat-lying  amygdaloids 
and  from  one  of  them  a  few  carloads  of  ore  were  sent  for  a  test  to 
the  Tamarack  mill  and  found  to  yield  a  fair  quantity  of  copper. 
While  not  sufficient  to  assure  the  future  of  this  property,  the  develop- 
ments to  date  are  of  encouraging  nature. 

Toward  the  end  of  the  year  some  trenching  was  done  on  the  Seneca 
property,  north  and  west  of  the  Mohawk  and  Gratiot,  with  the  object 
of  aetermining  a  site  for  a  shaft  on  the  Kearsarge  lode,  which  under- 
lies the  property. 

The  property  of  the  newly  organized  Ojibway  Company  comprises 
hitherto  undeveloped  or  little  developed  lands  lying  north  of  the 
Seneca,  and  is  likewise  underlain  by  the  Kearsarge  lode.  Drill  cores 
carrying  very  good  values  in  copper  having  been  obtained  from  this 
lode,  two  shafts  were  begun  toward  the  end  of  the  year. 

ONTONAGON    COUNTY. 

Ontonagon  County  mines  in  1907  produced  about  3.3  per  cent  of  the 
State's  copper  output,  and  about  0.6  per  cent  of  all  the  silver.  This 
production  was  made  by  5  mines,  of  which  2  produce  silver  in  addi- 
tion to  copper.  The  county  holds  the  southwestern  end  of  the  Copper 
Range  as  at  present  developed.  The  geology  of  the  southern  end  of 
the  range  is  not  so  well  understood  as  it  is  in  Houghton  County. 
There  are  a  number  of  more  or  less  cupriferous  lodes,  but  most  appear 
to  be  less  persistent  than  the  more  productive  lodes  to  the  northeast. 
A  characteristic  of  the  southern  lodes  is  the  generally  erratic  or 
bunchy  distribution  of  the  copper.  Mass  copper  is  especially  com- 
mon in  these  southern  mines,  although  not  nearly  of  so  great  relative 
importance  as  in  the  early  days  of  mining  in  the  district.  The  pro- 
duction in  1907  was  derived  wholly  from  amygdaloid  lodes,  which 
include  the  Knowlton,  the  Evergreen,  the  Butler,  the  Calico,  the 
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Branch,  and  the  Forest.     The  county's  record  in  1906  and  1907  is 
shown  in  the  following  table : 

Production  of  ore  and  concentrates  and  average  yield  in  silver  and  copper  in 
Ontonagon  County  in  1906  and  1907. 


Silver. 

Copper. 

Concentrates. 

Quantity. 

Yield 
per  ton 
of  ore. 

Quantity. 

Yield  per  ton 
of  ore. 

Quantity. 

Yield 
per  ton 
of  ore. 

Ore. 

1906 

Fine  ounces. 
3.666 
1,971 

Ounces. 

0.0067 

.003 

Pounds. 
7,081,042 
7,216,690 

Pounds. 
14.1 
12.1 

Perot. 

0.70 

.60 

Pounds. 
10,683,371 
10,794,960 

Perct. 
66.3 
66.8 

Tons. 

501,279 

604.986 

1907 

Mining  in  Ontonagon  County  has  been  attended  up  to  the  present 
by  rather  doubtful  success,  owing  to  the  low  and  variable  grade  of 
the  lodes.  Much  interest  has  therefore  been  aroused  by  the  discov- 
ery of  a  lode  near  the  Houghton  County  boundary  on  which  the 
small  amount  of  development  it  has  received  indicates  that  it  may 
yield  much  better  results  than  any  lode  now  mined  in  the  county. 
The  possibility  that  this  is  the  Baltic  lode,  although  as  yet  unsettled, 
adds  to  the  interest  in  this  discovery.  To  a  large  extent  the  future  of 
mining  operations  in  the  county  appears  to  depend  on  the  outcome  of 
developments  on  this  new  lode. 

Lake. — The  Lake  Copper  Company's  property,  formerly  the  Belt 
mine,  lies  near  the  eastern  boundary  of  Ontonagon  County,  about  7 
miles  southwest  of  the  Winona.  The  old  mine  had  produced  a  small 
quantity  of  copper  over  twenty  years  ago,  but  had  long  been  idle. 
In  1906  prospecting  was  started  by  the  present  company.  The  Ever- 
green and  the  Knowlton  lodes  were  identified,  and  during  1907  a 
small  production  of  mass  copper  from  the  Knowlton  lode  was  secured. 
In  the  middle  of  the  year  all  other  work  was  discontinued  to  center 
effort  on  a  new  lode  that  had  already  been  located  by  diamond  drill- 
ing. This  lode,  lying  near  the  Eastern  sandstone,  is  farther  south- 
east than  any  of  the  lodes  heretofore  worked  in  Ontonagon  County. 
It  was  opened  by  trenching  and  a  shaft  was  begun.  By  the  end  of 
the  year  it  had  been  shown  that  the  lode  was  wide,  40  to  50  feet,  and 
that  fine  and  coarse  copper  were  present  in  amounts  found  in  few 
amygdaloid  mines.  Development  since  the  end  of  1907  has  been 
continued  and  is  equally  gratifying.  While  certain  and  final  cor- 
relation has  not  yet  been  established,  the  general  belief  is  that  this 
new  lode  is  the  southwestern  continuation  of  the  Baltic  lode. 

Adventure, — The  Adventure  mine  lies  a  little  to  the  southwest  of 
the  Lake  Company's  property.  As  in  the  preceding  year,  the  Knowl- 
ton lode  was  the  only  one  productive,  though  others  are  known  in  the 
property.  The  amount  of  opening  work  for  the  year  was  small,  and 
the  2  inclined  shafts  remained  at  depths  on  the  slope  of  about  1,200 
and  700  feet,  respectively.  Operations  at  the  latter  were  suspended 
in  the  early  part  of  the  year.  A  great  deal  of  the  work  of  the  year 
was  devoted  to  improvement  in  handling  the  ore,  and  as  a  conse- 
quence the  total  cost  of  mining  and  stamping  per  ton  was  much  de- 
creased. A  notable  part  of  the  reduction  was  in  tramming  costs, 
brought  about  by  improvement  to  the  electric  haulage  on  the  tenth 
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level,  and  by  running  some  of  the  eighth  and  ninth  level  ore  down 
through  a  chute  to  the  tenth  level  for  the  long  haul  to  the  shaft. 
Increased  efficiency  was  also  obtained  in  stoping. 

During  the  first  half  of  the  year  the  yield  per  ton  had  decreased 
from  the  already  low  figure  of  11.4  pounds  refined  copper  obtained  in 
1906  to  11  pounds  mineral  or  8.7  pounds  refined  copper.  The  mineral 
yield  was  increased  to  14.4  pounds  per  ton  by  December.  The  year's 
average  yield  of  refined  copper  per  ton  of  rock  stamped  was  lower 
than  that  of  any  other  company  in  the  district,  and  probably  lower 
than  was  ever  before  returned  to  any  copper  mining  company  as  the 
result  of  a  full  year's  operation. 

A  little  silver  was  recovered  at  the  mine  during  the  year.  At  times 
in  the  past  certain  silver-rich  portions  of  the  concentrates  have  been 
cast  into  anodes  and  electrolytically  treated  at  the  works  at  Black 
Rock,  N.  Y.  In  addition  to  treating  the  Winona  rock,  the  3-stamp 
mill  at  Edgemere,  on  Lake  Superior,  handled  a  slightly  greater  ton- 
nage than  for  1906,  producing  a  67  per  cent  mineral  that  w^as  smelted 
at  the  plant  of  the  Quincy  company. 

Three  diamond  drill  holes  were  driven  from  the  underground 
workings  into  the  hanging  wall  of  the  mine.  From  one  of  these  a 
17-foot  section  of  core  was  taken,  containing  considerable  fine  copper. 
Drilling  was  also  done  on  the  southeastern  part  of  the  company's 
ground,  to  locate  the  lode  encountered  in  the  Lake  ground ;  at  the  end 
of  the  year  this  hole  was  1,550  feet  deep.  Two  other  holes  are  to  be 
sunk  with  the  same  object. 

Mass. — ^The  Mass  mine,  adjoining  the  Adventure  on  the  southwest, 
is  opened  by  4  inclined  shafts,  of  which  the  deepest  had  attained  a 
depth  of  about  1,850  feet  by  the  end  of  1907.  Among  the  lodes  w^hich 
cross  the  property,  the  Evergreen,  the  Knowlton,  and  the  Butler 
amygdaloids  were  worked  during  the  year.  Most  of  the  stoping  was 
done  on  the  last  two,  although  ground  of  workable  grade  w  as  opened 
on  the  Evergreen  lode.  Mass  copper,  which  amounted  to  about  20 
per  cent  of  the  mine's  total  metallic  output,  came  principally  from 
the  Butler  lode,  but  some  was  obtained  from  the  other  tw  o.  In  1907 
the  yield  of  refined  copper  decreased  over  1  pound  to  lO.lG  pounds 
per  ton  of  rock  stampea,  or  barely  over  0.5  per  cent,  and  in  conse- 

?uence,  though  the  tonnage  milled  was  greater,  the  copper  production 
ell  off  slightly  from  that  of  1906.  The  production  was  also  reduced 
early  in  the  year  by  a  strike  of  three  w  eeks'  duration.  At  the  2-stamp 
milf,  located  on  Keweenaw  Bay,  204,599  tons  were  crushed,  furnish- 
ing a  concentrate  which,  combined  with  the  mass,  yielded  71  per  cent 
refined  copper.    Some  silver  was  also  recovered  as  "  pickings." 

Diamond  drilling  was  done  during  the  year  southwest  of  the  Ever- 
green lode  along  the  supposed  projection  of  the  new  lode  opened  in 
the  Lake  company's  ground.  Some  cores  carrying  copper  were  ob- 
tained, but  the  significance  of  these  occurrences  had  not  been  learned 
at  the  end  of  the  year. 

Michigan, — The  Michigan  mine,  lying  a  few  miles  southwest  of  the 
Mass,  derives  its  product  at  present  from  two  amygdaloids,  the  Calico 
and  the  Branch  lodes,  though  other  lodes  have  been  worked  pre- 
viously. Two  shafts,  A  and  B,  each  nearly  1,800  feet  deep,  and  a  third, 
C,  sunk  in  1907  over  800  feet  to  an  inclined  depth  of  more  than  1,600 
feet,  permit  the  working  of  the  mine.  This  mine,  which  in  the  early 
days  was  famous  for  the  number  and  size  of  its  native  copper  masses, 
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still  produces  a  larger  proportion  of  mass  than  any  other  mine.  Of 
the  total  cupriferous  material  smelted,  over  one-third  was  mass.  The 
Branch  "vein,"  narrow,  but  one  of  the  richest  lodes  in  the  copper 
country,  is  especially  productive  of  mass  copper.  Developments 
prosecuted  on  this  lode  during  1907  showed  some  falling  off  in  rich- 
ness, both  in  mass  and  in  fine  copper.  The  bottom  levels  of  A  shaft 
on  the  Calico  lode  are  not  showing  well.  In  C  shaft,  however,  where 
the  highest  levels  were  not  encouraging,  very  good  ground  has  been 
opened  in  the  lower  half  of  the  mine  on  the  Calico  lode,  largely 
increasing  the  company's  reserves.  The  lower  levels  of  the  old  Rock- 
land workings,  comprised  now  in  the  Michigan  ccwnpany's  holdings, 
were  unwatered,  but  no  ground  of  minable  grade  was  found  exposed 
in  the  old  workings. 

The  average  yield  of  refined  copper  fell  from  20.4  pounds  per  ton, 
stamped  in  1906,  to  17.72  pounds  in  1907,  so  that  notwithstanding 
an  increase  in  the  tonnage  milled,  the  copper  product  was  a  little  less 
than  for  the  preceding  year.  During  1907  there  were  treated  at  the 
Atlantic  mill,  at  Redndge,  150,407  tons.  The  combined  mineral  and 
mass  treated  at  the  Michigan  smelter  yielded  67  per  cent  refined 
copper. 

Work  on  the  company's  new  2-stamp  mill  on  Keweenaw  Bay  was 
carried  on  during  most  of  the  year  and  good  progress  was  made. 
When  this  is  finished,  even  if  only  one  stamp  is  operated,  the  daily 
ore  output  should  be  considerably  increased. 

Victo7na, — The  Victoria  mine,  which  lies  about  4  miles  southwest  of 
the  Michigan,  is  the  southernmost  of  the  important  producers  of  the 
copper  district.  Although  the  oldest  mine  opened  in  the  district  in 
historic  times,  recent  production  began  only  in  the  middle  of  1906. 
The  mine  is  opened  on  the  Forest  amygdaloid,  and  the  old  No.  2 
shaft,  recently  unwatered,  and  through  which  present  operations  are 
conducted,  is  about  2,100  feet  deep  on  the  incline.  Developments  un- 
derground for  the  year  were  prosecuted  largely  in  the  hope  of  open- 
ing up  some  other  copper-hearing  lode, and  inconsequence  the  amoimt 
of  crosscutting  was  relatively  large.  The  year's  yield  of  refined 
copper  was  12.7  pounds  per  ton  of  ore  milled,  as  compared  with  13.94 
pounds  for  190G.  The  falling  ofT  was  due  mainly  to  scarcity  of  labor, 
which  made  it  difficult  at  times  to  supply  the  mill  to  its  capacity  and 
resulted  in  less  careful  sorting  of  the  rock  than  would  otherwise  have 
been  practiced.  Improvements  to  the  stamp  head  made  during  the 
year  permitted  a  marked  increase  in  capacity.  Owing  to  operations 
having  been  carried  on  during  the  entire  year,  and  on  an  increasing 
scale,  the  ore  milled  for  the  year  amounted  to  95,035  tons  as  comparea 
with  39,185  tons  in  190G.  The  mineral  and  mass  copper  yielded  about 
58  per  cent  on  refining.  The  hydraulic  air  compressor  installed  in 
190G  continued  to  give  very  satisfactory  service,  furnishing  power 
for  practically  all  operations  at  an  extremely  low  cost. 

Exploratory  and  development  work, — Aside  from  the  work  of  the 
producing  mines  mentioned  above,  the  work  of  prospecting  and  ex- 
ploration in  Ontonagon  County  was  devoted  chiefly  to  lands  west  and 
southwest  of  the  area  at  present  productive.  The  Copper  Crown 
Company,  which  had  boon  working  for  some  time  at  the  old  Norwich 
mine,  7  miles  southwest  of  the  Victoria,  and  had  already  encountered 
some  encouraging  ground,  took  out  during  the  year  some  mass  copper, 
which  was  stored  at  the  mine.     The  company  was  planning  early  in 
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1008  to  begin  the  erection  of  a  mill  within  a  yes^r.  The  work  done 
under  option  by  the  Calumet  and  Hecla  Company  on  the  Nonesuch 
mine,  about  20  miles  west  of  the  Victoria,  had  been  generally  expected 
to  result  in  favorable  outcome.  Diamond  drilling  had  been  done,  the 
mine  unwatered,  and  some  of  the  ore  put  through  an  experimental 
mill.  The  results,  however,  were  disappointing;  work  was  stopped 
earlv  in  the  year ;  and  the  option  was  allowed  to  lapse.  The  Sibley 
lands,  near  the  Nonesuch,  also  under  option  to  the  Calumet  and  Hecla 
Company,  have  not  given  encouraging  returns  from  the  work  ex- 
pended on  them;  but  certain  lands  east  of  the  Nonesuch,  also  under 
option  to  the  same  company,  promise  better. 

The  developments  on  the  new  lode  opened  by  the  Lake  Copper 
Company  are  being  watched  with  much  interest  by  the  owners  of 
nearby  property,  but  aside  from  the  exploratory  work  done  on  the 
southeastern  part  of  the  recognized  copper  range  by  the  Adventure, 
the  Mass,  ana  the  Victoria  companies,  little  had  been  done  up  to  the 
end  of  the  year. 

MISSOURI. 

By   C.    E.    SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Missouri  in  1907  is  shown  in  the 
following  table: 

Production  of  lead  and  zinc  in  Missouri  in  1901,  by  districts,  in  short  tons,^ 
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3K,347 

9,30B.4O5 

11,733  )  427J44I 

•Tbe  production  of  a  alngle  mine  at  Diamond  has  been  included  with  the  production 
of  OranbT  to  avoid  disclosing  individual  production.  In  calculating  the  metal  content  of 
tbe  ore*  frott  -MStyi,  allowance  has  been  made  for  smelting  losses  in  case  of  zinc,  but  not 
la  tha  caaa  of  load.  In  comparing  the  values  of  ore  and  metal  it  should  be  borne  in  mind 
tbat  tile  taliia  given  for  the  ore  is  that  actually  received  by  the  producer,  while  the 
valne  of  tha  metal  !■  calculated  from  the  average  daily  quotations  at  New  York. 
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Production  of  lead  and  zinc  in  Missouri  in  1907,  etc, — Continued. 
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The  silver  production  in  1907  was  25,692  fine  ounces,  valued  at 
$16,957;  the  copper  production  can  not  be  disclosed. 

The  main  lead  and  zinc-producing  regions  of  Missouri  are  south- 
west Missouri,  the  greatest  zinc-proaucing  area  in  the  United  States, 
and  southeast  Missouri,  or  the  disseminated  lead  district,  which  is 
the  second  lead  district  in  the  United  States  in  point  of  production, 
the  Coeur  d'Alene  region  of  Idaho  holding  the  first  rank.  The 
central  Missouri  district  has  produced  considerable  ore  in  the  past, 
but  is  operated  sporadically,  and  in  1907  had  so  small  a  production 
that  its  output  is  included  with  that  of  southeastern  Missouri.  The 
silver  and  copper  production  of  the  State  is  limited  to  the  south- 
eastern district. 

Much  of  the  ore  raised  in  the  Western  States  is  smelting  ore ;  that 
is,  it  can  be  smelted  directly  without  preliminary  concentration.  All 
but  a  very  small  portion  of  the  ore  from  the  Central  States  is  of  such 
tenor  that  it  requires  concentration.  The  only  fair  basis  for  com- 
parison of  the  relative  magnitude  of  mining  operations  in  different 
States  is  that  of  tonnage  of  crude  ore,  or,  as  it  is  called  in  the  Central 
States,  "dirt."  However,  in  those  States  it  is  only  the  larger  com- 
panies which  make  anv  record  of  the  crude  ore  raised.  In  the  Joplin 
region  the  number  of  cans  of  ore  hoisted  is  usually  kept,  and  the 
approximate  weight  of  the  cans  is  generally  known.  Thus,  each 
company  knows,  in  a  general  way,  about  what  percentage  of  con- 
centrates the  mine  run  is  yielding.  Knowing  the  total  production 
of  concentrates  and  the  average  yield  of  concentrates  from  crude  ore. 
it  is  easy  to  arrive  at  an  estimate  of  the  crude  ore  raised  in  Missouri 
in  1907.  Figuring  the  yield  of  lead  concentrates  from  southeast 
Missouri  ore  at  6.5  per  cent,  we  get  2,410,400  as  the  crude-ore  tonnage. 
Taking  the  concentrate  production  of  the  Oronogo-Duenweg  belt  as 
that  01  sheet  ground,  and  figuring  the  yield  at  3  per  cent  of  tne  crude 
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ore,  we  get  4,558,223  short  tons  as  the  quantity  of  crude  ore  raised ; 
figuring  the  yield  of  the  disseminated  ore  of  southwest  Missouri  at  4 
per  cent,  we  get  3,538,875  tons  as  the  crude  ore  for  that  section,  a 
total  of  8,097,108  tons  of  crude  ore  raised  in  southwest  Missouri,  and 
a  grand  total  for  the  State  of  10,507,508  short  tons.  If  the  yield  of 
concentrates  from  the  disseminated  ore  of  southwest  Missouri  be 
figured  at  5  per  cent  instead  of  4  per  cent,  it  gives  2,831,100  tons  of 
crude  ore,  making  a  state  total  of  9,799,773  tons.  Iron  ore  being 
excluded,  the  greatest  tcmnage  of  ore  raised  by  any  other  State  in 
the  country  is  that  of  crude  copper  ore  raised  by  Michigan,  which 
amounted  to  8,904,127  tons  in  1906,  and  to  9,892,214  tons  in  1907. 
On  this  basis  Missouri  ranks  either  first  or  a  close  second  in  crude- 
ore  production  in  the  United  States. 

^  SOUTHWEST  MISSOURI. 

The  southwest  Missouri  lead  and  zinc  area  includes  the  largest 
part  of  the  Joplin  region,  the  remaining  portion  lying  in  south- 
eastern Kansas  and  in  northeastern  Oklahoma.  The  ore  deposits 
are  found  in  Jasper,  Newton,  Lawrence,  Greene,  and  adjoining 
counties.  In  1907  this  area  produced  90  per  cent  of  the  lead  ore  and 
85  per  cent  of  the  zinc  ore  raised  in  the  Joplin  region. 

The  lead  ores  are  galena  and  a  small  amount  of  lead  carbonate, 
locally  known  as  "  dry  bone ;"  the  zinc  ores  are  sphalerite,  or  zinc 
blende,  or  "jack;"  zinc  carbonate  (smithsonite),  and  zinc  silicate 
(calamine),  both  the  latter  called  "silicate."  The  galena  is  practi- 
cally nonargentiferous,  containing  but  a  small  fraction  of  an  ounce  of 
silver  to  the  ton  of  lead  concentrates. 

The  production  of  lead  and  zinc  concentrates  in  southwest  Missouri 
for  the  first  six  months  of  1907  broke  all  records  for  the  district,  show- 
ing an  increase  over  the  corresponding  period  for  1906  of  more  than 
20,000  tons  of  zinc  concentrates  and  6,000  tons  of  lead  concentrates, 
and  an  increase  in  total  value  of  over  $2,000,000.  The  depression  of 
the  latter  part  of  the  year  was  disastrous,  especiallj^  for  the  sheet- 
ground  mines,  many  of  which  were  unable  to  continue  operations 
even  with  reduced  wages,  thus  reducing  the  output  toward  the  end  of 
the  year  by  30  per  cent,  and  practically  offsetting  the  increase  made 
in  the  first  six  months.  Some  of  the  miners  thrown  out  of  work  by 
the  closing  down  of  these  mines  began  to  mine  on  their  own  account, 
working  in  shallow  ground  districts,  gouging  around  old  workings, 
or  worfing  over  old  dumps.  The  weekly  reports  for  the  later  months 
of  the  year  thus  show  a  decrease  in  production,  but  an  increase  in  the 
number  of  producers. 

The  writer  takes  pleasure  in  acknowledging  the  cooperation  of 
Prof.  H.  A.  Buehler,  the  state  geologist  of  Missouri,  in  securing  the 
statistical  mine  data  for  southwest  Missouri. 

ORE   PRODUCTION. 

Mining  and  milling  practice  in  the  Joplin  region  is  so  well  known 
through  the  numerous  articles  that  have  appeared  in  the  mining  press 
of  the  country  that  but  few  words  are  necessary  here. 

The  type  of  mill  erected  in  the  district  is  carefully  chosen  to  fit 
the  needs  of  the  particular  kind  of  ore  body  to  bo  exploited,  and, 
being  based  on  the  evolutionary  experience  of  nearly  forty  years,  is 
in  general  wisdy  selected. 
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In  early  days  of  zinc  mining  in  the  district  when  Qnly  the  richest 
runs  and  pockets  of  the  "  disseminated  "  deposits  could  oe  profitably 
worked,  and  the  life  of  the  individual  mine  was  necessarily  short,* 
a  very  simple  type  of  concentrating  plant  came  into  use.  It  was 
equipped  with  a  rougher  jig  and  a  cleaner  jig,  and  had  a  capacity  of 
80  to  100  tons  of  crude  ore  per  ten-hour  shift.  When  a  deposit  was 
worked  out,  the  mill  could  be  easily  and  cheaply  moved  to  another 
deposit.  AVhen  the  increased  price  of  concentrates  made  it  possible  to 
mine  lower  grade  ore,  and  the  life  of  the  deposits  was  thereby  len^- 
ened,  somewhat  larger  and  more  complete  milling  plants  came  into 
vogue.  Sand  jigs  and  concentrating  tables  were  added  to  the  equip- 
ment, and  the  capacity  was  raised  to  150  or  200  or  more  tons  per  shirt 
Such  mills,  developed  by  the  necessities  of  local  conditions,  came  to  be 
characterized  throughout  the  lead  and  zinc  regions  of  the  Central 
States  as  the  "  Joplin  type." 

A  further  increase  in  the  price  of  concentrates,  and  the  develop-- 
ment  of  large  bodies  of  low  grade  "  sheet-ground  "  deposits,  insuring 
permanence  and  stability  of  operation  and  necessitating  every  refine- 
ment of  concentration,  has  resulted  in  the  modem  "sheet-ground 
mill "  with  capacity  from  350  to  1,000  tons  of  crude  ore  per  ten-hour 
shift,  driven  by  steam,  natural  gas,  or  electricity,  with  complete  equip- 
ment of  ore-saving  devices  and  with  attendant  economies  of  power, 
operation,  and  concentration.  It  is  difficult  to  see  how  further  prog- 
ress can  be  made  unless  it  be  through  the  adoption  of  some  other 
process  than  hydraulic  concentration. 

COST   OF   ORE    PRODUCTION. 

In  the  small  mills  of  older  type  working  on  the  "  pockety  "  de- 
posits, the  cost  of  mining  and  milling  varied  within  wide  limits,  de- 
pending on  the  efficiency  of  the  mill  and  the  character  of  the  ground, 
whether  hard  or  soft,  and  whether  rich  or  lean  in  ore.  "NA^th  the 
development  of  sheet-gi'ound  mining  and  the  sheet-ground  mill,  ore 
is  won  from  such  ground  under  conditions  as  fixed  as  those  of  a 
manufacturing  enterprise.  The  following  interesting  cost  sheets 
of  the  Providence  Mining  and  Milling  Company  are  quoted  from  an 
article  by  D.  T.  Boardman.^  The  mill  is  located  a  mile  northwest  of 
Webb  City  and  has  a  guaranteed  capacity  of  250  tons  per  10  hours 
shift,  but,  as  will  be  noted,  it  develops  a  capacity  of  nearer  400  tons 
per  shift.  It  is  driven  by  steam,  generated  with  natural  gas  as  fuel. 
Aside  froni  crushers,  rolls,  and  screens,  the  equipment  consists  of  a 
rougher  jig  with  (>  cells  each  86  by  48  inches,  a  cleaner  jig  with  6 
cells  each  30  by  42  inches,  and  2  concentrating  tables. 

aEng.  and  MIn.  Jour.,   November  9,  1907,  pp.  877-88. 
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Daily   report.   Providence   Mming    and    Milling    Company,   Joplin,    Mo.,    Feb- 
ruary 22,  1901. 

LABOR  ACCOUNT. 


Namber  and  occupation  of  men. 


1(4)... 
IS  (2). 
1(1).- 


Jigmen(2).. 

Crasher  feeders  (2). 
CuUnien(4V 
Engtaeers  (~ 
Firemen  (1, 
Hoistermen  (3) 

Blacksmith  (1) 

Blacksmith  helper  (1). 

Pmnpman(l) 

Ground  boss  (1) 

Machine  men  (9; 

Machine  helpers  (9)... . 

Shovelexs  (13) 

Powderman  (1) 

Trackman  (1) 

Brunomen  (2) 

Tub  pushers  (3) 

Tub  hookers  (2) 


Sludgemen  [table]  (2). 

Superintendent  (1) . . . 
Extra  men  (4) 


Total. 


Ilours, 
total. 


Rate  per 
day. 


$3.75 
3.50 
2.50 
2.25 
3.00 
2.50 
2.75 
3.50 
2.50 
2.75 


24 

3.00 

48 

2.75 

24 

2.50 

48 

2.25 

780 

.07 

16 

/  3.50 
\        3.00 

8 

2.76 

16 

2.25 

24 

2.00 

16 

r        3.50 

3.00 

20 

/  3.00 
\        2.50 

40 


Total 
cost. 


$7.30 

5.00 
9.00 
6.00 
2.50 
8.25 
3.50 
2.50 
2.75 
4.28 

25.50 

21.00 

54.60 

6.50 

2.75 
4.50 
6.00 


5.50 

4.11 
9.00 


197.04 


SUPPLIES  AND  MAINTENAN(  E. 


Amount  and  substance. 


Rate. 

I 


9  boxes  powder i  $4. 50 

aoo  feet  of  fuse I     .40 

23.200  cubic  feet  of  gas 125 

O.i^M 


Liability  insurance. . 


Labor. 


Total  sopplies  and  maintenance. 


Total  expense. 


Total 
cost. 


$4a50 
2.40 
29.00 
4a  00 
6.91 


117. 81 
197.04 


314.85 


ORE  ACt'OUNT. 


Tubs  dirt  hoisted  (upper)  _ 
Tuba  dirt  hoisted  (lower) _ 

Tons  dirt  hoisted 

Per  cent  of  ore  in  dirt 

Cars  of  jack 

Oars  of  lead  ore 

Pounds  of  jack 

Pounds  of  sludjre 

Pounds  of  lead  ore 


434 

:i46 

.'^51 

3.  98 

23 

7 

9,  550 

1 ,  440 

7.000 


528  MINERAL  RESOUBCES. 

SUMMARY  OF  THE  DAILY  REPORTS,  WEEK  ENDING  FEBRUARY  23,  1907. 


Tons  dirt 
hoisted. 

Jack 
produced. 

Lead 
produced. 

Pay  roll. 

Expense. 

Expense 
and  pay 

Gross 
value  ore. 

Net  value 
ore. 

Net 

earnings. 

352.8 

36&0 

39&0 

435.0 

374.85 

351.0 

16,740             8,000          $201.32          $115.07 

Sunday,  pumping  and  repairing. 
16,740             8,000            20a70            125.05 
13,790              7,000            208.89             12a  05 
22,000            10,000            207.76            125.13 
15,410              7,000            201.00            12a  06 
20,990              7,000            197.04           117.81 

$31&39 

32&75 
328.94 
332.89 
324.06 
314.85 

Id9&17 

e9&17 
fi9a70 
8d2.64 
G2a90 
73&30 

IG2&65 

52Si65 
53L63 
80a38 
fi6L51 
664.47 

$30&26 

299.91 
202.69 
47a« 
237.45 
3«.62 

2.279.65  1        105,670  1          47,000 
Sunday,  pumping  and  renairine 

1,216.71 

72a  17 

1,942.88 

4,23&88  1  3,812.30 

1.868.42 
52.21 

r                o 

• 

Net  earnings  of  Providence  mill  for  w 

eek. 

l,8ia21 

Average  tons  milled  and  mined  per  day.. 
Average  yield  of  mineral  from  dirt    (per 
Average  cost  of  mining  and  milling  per  t< 

ORE 

cent) 

-   379.94 
3.355 

>n   (cents) 
SELLING. 

85 

As  was  noted  in  the  introduction  to  this  chapter,  the  lead  and  zinc 
ores  of  the  Central  States  when  marketed  locally  are  sold  on  a  plan 
w^hich  differs  somewhat  from  the  methods  in  vogue  in  the  Western 
and  other  States.     Instead  of  getting  pay  directly  for  the  metal 
contained  in  the  ore  as  disclosed  by  the  assay,  the  producer  is  paid 
by  the  ton  of  concentrates,  all  ores  being  sold  in  the  form  of  concen- 
trates.   The  price  is  arranged  on  a  sliding  scale,  the  foundation  of 
Avhich  is  the  price  paid  for  ores  of  a  certain  standard — i.  e.,  the 
"  basis."    In  each  or  the  ores  a  "  basis  "  is  arbitrarily  taken  which 
represents  as  nearly  as  may  be  the  average  metallic  content  of  clean 
concentrate.    In  sphalerite  or  zinc  blende  concentrate  the  basis  is  00 
per  cent  (theoretical  composition,  G7  per  cent)  of  metallic  zinc,  by 
wet  assay  or  analysis;  in  the  oxidized  zinc  ores,  the  carbonate  and 
the  silicate,  the  basis  is  40  per  cent  (theoretical,  52  and  54  per  cent) 
metallic  zinc;  and  in  galena  concentrates  the  basis  is  80  per  cent 
(theoretical,  87  per  cent)    metallic  lead.     The  buyer  will   offer  so 
much  for  ()0  per  cent  zinc  ore  which  becomes  the  "  base  price."     If 
the  assay  shows  the  concentrates  to  vary  from  the  basis,  $1  is  added 
to  the  base  price  for  each  per  cent  of  zinc  above  00,  and  $1  subtracted 
for* each  j)er  cent  less  than  GO.     Deduction  is  made  for  moisture,  all 
concentrates  l)eing  sold  on  dry,  or  net,  weight.    Penalties  are  exacted 
for  the  j)resence  of  undesirable  elements,  as  iron,  bitumen,  barite, 
fluorspar,  etc.     One  dollar  is  deducted   for  each  per  cent  of  iron 
above  1  per  cent.     The  first  ore  sold  from  the  new  Miami  district 
was  penalized  '2  "  i)er  cent  '' — that  is,  $2  was  arbitrarily  deducted 
for  the  bitumen  clinging  to  the  concentrates.   Fluorspar  occurs  in  the 
zinc  concentrates  of  western   Kentucky  and  southern   Illinois,  but 
neither  fiuorite  nor  barite  are  found  in  quantity  in  the  ores  in  the 
Joplin  or  Upper  Mississippi  Valley  district.    The  practice  of  buying 
zinc  blende  concentrates  on  an  assav  basis  became  general  in  1890. 
though  it  began  in  a  small  way  a  f^ew  years  earlier.     Formerly  the 
ore  wa.s  bought  on  "'  flat  bid" — tliat  is  to  say,  the  buyer  made  a  visual 
inspection  and  mental  estimate  of  the  metallic  contents,  and  then 
offered  so  much  per  ton  for  the  particular  concentrates  in  question. 
An  expert  buyer  can   estimate  the   metallic  contents   very   closely. 
Galena  concentrates  are  generally  bought  on  flat  bid,  though  buy- 
ing on  assay  is  increasing.     Ore   which  is  sold  in  lump,  such  as 
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hand-picked  galena,  and  lead  carbonate,  and  carbonate  and  silicate 
of  zinc,  is  very  generally  sold  on  flat  bid. 


Several  of  the  assayers  in  the  Joplin  district  make  a  practice  of 
saving  the  remnants  of  samples  analyzed  through  the  year.  At  the 
close  of  the  year  the  lot  is  thoroughly  mixed  and  carefully  sampled, 
from  which  sample  an  average  or  composite  assay  for  the  year  is 
made.  Two  representative  series  of  such  composite  assays  are  given 
below. 

The  first  series,  by  W.  W.  Petraeus,  of  Joplin,  gives  the  result  of 
analyses  of  composite  samples  from  the  general  district  for  the  last 
eleven  years.  Tne  analvses  for  1897-1905,  inclusive,  were  published 
in  the  Lead  and  Zinc  News,  vol.  9,  January  15,  1906,  p.  8.  The 
analyses  for  1906  and  1907  were  kindly  communicated  by  Mr. 
Petraeus.  Iron  was  not  taken  into  account  until  1900.  Some  400 
scattering  assays,  made  in  1895-96,  are  excluded  from  the  table. 

Composite  aamya  of  zinc  blende  from  the  Joplin  region,  1897-1907. 


Year. 

Composite 
sample. 

Percentage 
of  sine. 

Percentai,e 
of  iron. 

1897  

Lou. 
600 
1,290 
3,715 
3,500 
3,683 
5,776 
6,014 
6,220 
4,628 
5,644 
6,813 

56.64 

56.99 

56.67 

57.36 

67.63 

57.08 

67.30 

67.24 

57.97 

67.2 

56.8 

Iggg             .* 

1899 

1900              

0.22 

1901 

2.02 

1902                 

2.24 

1903  

2.00 

1904                     

2.10 

1906 

1.84 

1906 

2.00 

1907  

1.93 

W.  W.  Pbtbaeus,  Analyat. 

The  composite  sample  for  1905  also  assayed:  Lead,  1  per  cent; 
copper,  0.001  per  cent ;  cadmium,  0.198  per  cent. 

The  next  series  of  composite  assays  was  communicated  by  Prof. 
W.  George  Waring,  of  Webb  City.  The  original  samples  were  of  ores 
from  the  different  camps  of  the  district  except  where  otherwise  indi- 
cated. The  methods  used  in  making  these  assays  have  been  pub- 
lished." 

Composite  assays  of  zinc  blende  from  the  Joplin  region^  1900-1908. 


Year. 


1900. . . 
1901. « 
1901... 
1901... 
1902... 
1903... 
1904. . . 
1904... 
1904... 
1906... 
1906... 
1906. . . 
1907-8. 


Composite 
sample. 

Zinc. 

Iron. 

Lots. 

Percent. 

Percent. 

3,804 

57.30 

3.03 

5,172 

56.00 

3.30 

2,757 

55.30 

3.86 

»  ±2,000 

55.90 

3.47 

2,270 

57.06 

2.66 

2,146 

.57.75 

2.32 

»3,800 

68.26 

2.23 

«2,691 

58.46 

1.97 

1,984 

58.95 

2.10 

4,520 

58.95 

2.00 

4,638 

58.40 

2.20 

3,968 

58.20 

2.29  1 

±4,000 

68.70 

2.00 

Lead. 


Cad- 


Copper. 


Per  crnt.    Per  cent.    Per  cent. 


0.9U4 
1.072 
.701 
.720 


0..337  . 
..'W4  ; 

.4ao 


0.050 
.049 
.049 
.050 


>  Joplin. 
W.  Qbobqb  Wabikg^  Analyst. 


-Webb  Cltv. 


•  Waring,  W.  Qeorge.     The  volumetric  determination  of  zinc,  Jour.  Am.  Chem.  Soc,  vol, 
'J6,  No.  1,  Jaimary*  1904. 
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The  complete  analysis  of  the  composite  sample  of  the  8,800  loU 
of  concentrate  from  the  Joplin  district  in  1904,  sampled  by  C.  V.  Mil- 
lar and  analyzed  by  Waring,  is  as  follows :  ' 

Analysis  of  composite  sample  of  zinc  blende  from  the  Joplin  region. 


Zinc 58.26 

Cadmium 0.304 

Lead 0.70 

Iron 2. 23 

Manganese 0. 01 

Copper 0. 049 

Sulphur 30. 72 

W.  GEORt;E  Waring,  Analyttt. 


Calcium  carbonatB 1.88 

Magnesium  carY>oQate a  86 

Bariuir  sulphate 83 

Silica 196 

00.773 


Both  series  of  composite  assays  show  a  slight  but  gradual  increase 
in  the  zinc  content  of  the  concentrates  from  the  beginning  of  the 
series  to  the  present  time.  The  second  series  indicates  a  similar  de- 
crease in  the  quantity  of  iron.  Both  these  changes  are  doubtless  to  be 
attributed  to  the  increased  efficiency  of  mills  and  milling  practice, 
particularly  in  the  sheet-ground  districts.  The  first  series  shows 
indications  of  a  lowering  of  the  grade  of  concentrates  by  the  custom- 
mill  product  of  the  gougers  and  scrappers  in  the  latter  part  of  1907. 

CALCULATION  OF  METAL  PBODUCTION. 

As  already  noted  in  the  introduction  the  metal  production  of  the 
mines  is  calculated  from  reports  of  the  tonnage  and  assay  content  of 
concentrates  sold  as  furnished  the  Survey  by  the  producers.  It  was 
further  noted  that  in  the  Joplin  region  the  foregoing  composite  assays 
were  used  when  advisable.  To  give  some  idea  of  the  value  of  the 
results  obtained  in  figuring  the  metal  contents  of  the  lead  and  zinc 
by  the  method,  the  following  comparison  is  made.  The  factor  used 
herein  to  represent  the  zinc  recovery  from  sphalerite  concentrates  in 
the  Joplin  region  is  50.15  per  cent,  which  is  calculated  from  the  average 
assay  content  of  sphalerite  concentrates  for  1907,  deducting  the 
average  smelter  loss.  If  we  take  the  actual  zinc  recovered  from  ores 
from  the  Joi)lin  region  and  the  total  concentrates  from  which  this 
zinc  was  recovered,  both  as  reported  to  the  Survey  by  the  zinc  smelters, 
and  then  deduct  the  carbonate  and  silicate  concentrates  from  the  one 
side  and  the  spelter  recovered  from  such  carbonates  and  silicates 
from  the  other  side,  we  find  that  the  figure  representing  the  actual 
recovery  of  zinc  from  sphalerite  concentrates  was  50.21  i^er  cent,  a 
diflference  from  the  assumed  factor  of  only  0.06  of  1  per  cent.  This 
close  agreement  is  due  to  the  fact  that  the  concentrate  is  a  simple 
mineral  with  a  single  metal  base  and  not  subject  to  the  wide  rangp  of 
variation  exhibited  by  ores  smelted  in  the  crude  state,  or  by  concen- 
trates of  minerals  with  two  or  more  metallic  bases,  the  proportions  of 
which  may  vary  within  the  range  of  their  substitution  lor  each  other. 

Alha  distrht. — The  tract  of  the  Reliance  Mining  Company  No.  3, 
operated  i)y  three  subleasing  companies,  had  the  largest  production 
in  the  Alba  district,  and  the  Rochester  Land  and  Leasing  Company, 
subleasing  to  the  Moss  Mining  Company  and  the  Lelah  Mining  Com- 
pany, had  the  next  largest  output.  Another  large  production  came 
from  the  East  Alba  Alining  Company's  tract,  which*  has  two  con- 
centrating plants  of  100  and  150  tons  capacity,  respectively.  Various 
other  tracts  or  companies  credited  with  a  good  production  in  1907  are 
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the  Eclipse  Land  and  Mining  Company's  tract,  leased  by  three  oper- 
ators, each  with  a  100-ton  mill;  the  H.  B.  H.  lease,  with  an  80-ton 
mill;  the  Bowen  lease  of  the  Federated  Mining  and  Milling  Com- 
pany, operated  by  the  Little  Dana  and  Isabel  Mining  companies;  the 
Luke  and  Brown  No.  3  Mining  Company's  tract,  operated  by  four 
companies,  each  with  a  100-ton  mill;  the  Evansville  mine,  with  a 
200-ton  mill  on  the  Penn  Zinc  Company's  tract;  and  the  Red  Fox 
Mining  Company's  tract,  subleased  by  tliree  companies  operating 
100-ton  mills. 
The  Big  Indian  mill,  with  250  tons  capacity  in  10  hours,  was  com- 

Eleted  in  March  and  made  a  good  output  of  high-grade  zinc  blende 
y  the  close  of  the  season.  A  large  tailings  mill  was  erected  on  the 
Luke  and  Brown  tract.  The  O.  K.  Mining  Company,  operating  the 
Haworth  land,  suffered  a  loss  of  $5,000  through  the  caving  in  of  a 
drift,  which  entombed  a  portion  of  the  mill  and  CO  tons  of  concen- 
trates. Active  drilling  was  in  progress  during  the  year  in  the  vicinity 
of  Preston,  4  miles  northeast  of  Alba.  The  Decatur  Mining  Com- 
pany is  reported  to  have  struck  18  feet  of  sheet-^ound  ore  at  a  depth 
of  218  feet,  and  other  discoveries  are  reported  in  that  neighborhood 
and  also  east  of  Alba. 

Aurora  district. — The  Black  land  was  operated  by  Reynolds  &  Co., 
Hudson  &  Co.,  and  others.  The  ores  are  shallow  lead  and  silicate 
and  carbonate,  with  some  zinc  blendes,  of  all  of  which  a  good  output 
was  reported.    The  Cleveland- Aurora  Mining  Company  reportea  a 

?food  output  of  zinc  blende  concentrates  from  2  mills.  The  Jones 
and,  operated  by  Sebrun  Brothers,  the  Missouri  Hydraulic  Mining 
Company,  and  others,  is  reported  to  have  made  a  good  output  of 
zinc  blende.  The  Boston- Aurora  Zinc  Company  in  drilling  struck  ore 
from  183  to  253  feet.  Two  shafts  were  started  to  this  run.  There 
are  2  mills  in  the  tract,  from  which  there  was  a  fair  output  of  zinc 
blende.  Coleman  Brothers  operated  their  200-ton  mill  steadily 
throughout  the  year,  making  a  good  output  of  high-grade  zinc 
blende.  Scott,  Coleman  &  Co.,  with  2  shafts  in  ore  at  220  and  260 
feet,  respectively,  made  a  good  production  of  zinc  concentrates.  The 
plant  of  the  Federal  Zinc  and  Lead  Company  was  operated  steadily 
until  June,  when  it  was  burned.  It  was  replaced  in  October  by  a 
400-ton  modem  concentrating  mill.  The  United  Zinc  Companies 
operated  a  175-ton  mill  steadily  through  the  year  and  made  a  good 
output  of  zinc  blende,  in  adaition  to  which  there  was  raised  by 
small  lessees  a  considerable  quantity  of  silicate  and  carbonate  ore. 
Among  the  other  producers  were  the  Decatur  Lead  and  Zinc  Com- 
pany, the  Kentuclr^  Mining  Company,  the  Louisville  Mining  Com- 
pany, the  Methodist  Mines,  the  Midland  Mining  Company,  and  the 
Sphalerite  Mining  Company.  Coleman  Brothers,  in  prospecting  the 
Randall  tract,  found  good  "ore  at  300  feet,  and,  according  to  report, 
I.  N.  Manley,  in  drilling  southeast  of  Aurora,  found  ore  at  400  feet. 
Carl  Junction  and  Sherwood  districts. — The  Mohler- Smith  Com- 
pany operated  the  old  Lehigh  ground  and  made  a  good  output  of 
zinc  blende.  The  construction  of  a  modern  300-ton  mill  was  oegun. 
Joseph  Story  and  the  Jubilee  Mining  Company  operated  the  Avon- 
dale  Land  and  Mining  Company's  tract.  Robertson  &  Stuckey  were 
also  producers.  The  H.  L.  Kramer  Mining  Company  commenced  the 
erection  of  a  260-ton  modern  concentrating  plant  on  the  Ijochrie 
tract,  2  miles  northwest  of  Carl  Junction.    Ore  was  found  at  a  depth 
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of  210  feet,  but  much  trouble  was  encountered  in  sinking  th«  shaft  on 
account  of  water.  Creller  &  Young  made  a  good  production  of  lead 
and  zinc  concentrates,  operating  a  100-ton  mill.  J.  Engleberry 
cleaned  up  a  good  output  of  ore  on  hand  jigs.  Other  producers  were 
the  E.  B.  and  G.  Mining  Company,  and  the  Johnson  land. 

Carthage  dhtiict. — The  Consolidated  Troup  No.  2  and  No.  3  mines, 
near  Carthage,  made  a  good  output  of  zinc  blende.  The  Hayseed 
Mine  turned  out  a  fair  output  of  sphalerite.  Other  producers  were 
the  Vesuvius  Mining  Company,  the  Hudson  Mining  Company,  the 
Waddell  Zinc  Company,  and  the  Cash  Mining  Company.  The  King 
Pin  Mining  Company  erected  a  mill  just  southeast  of  Carthage,  but 
it  was  not  operated  during  the  year.  The  Carter  land  and  O'Neil 
land  adjoining  the  old  Lmzee  diggings  were  actively  prospected 
during  the  year.  Drilling  was  actively  prosecuted  between  Carthage 
and  Alba.  Good  strikes  were  reported  on  the  Weaver  and  Hams 
farms,  about  4  miles  northwest  of  the  city. 

East  Hollow^  Zindte,,  and  Cave  Springs  districts, — ^The  tract  of  the 
Belleville  Land  and  Mining  Company  was  operated  by  the  Columbia 
Mining  Company,  the  Midnight  Mining  Company,  and  the  Brain- 
storm Mining  Company.  Mills  were  erected  at  the  Columbia  and  the 
Midnight  mines.  In  the  latter  mine  a  large  cave  lined  with  crystals 
of  sphalerite  and  galena  was  broken  into.  The  old  Standard  Hill 
and  I^ad  Hill  was  reopened  and  a  small  production  turned  out. 
The  East  Hollow  Mining  Company,  operating  the  Wyssbrod  land, 
made  a  fair  output.  Other  producers  were  the  Eastern  Illinois 
Mining  Company,  Mallet,  Sansome  &  Staples,  and  Parkinson,  Graves 
&  Harper. 

At  (  ave  Springs  the  United  Zinc  Companies  operated  the  Tuna 
mill  for  two  months,  after  which  it  was  removed.  The  Consolidated 
Trouj)  Conipanv  opened  No.  4  mine  on  the  Fitzer  land  and  made  a 
small  output.  The  Miami  Mining  and  Realty  Company  completed 
the  inclined  shaft  to  a  depth  of  300  feet  and  began  production.  The 
Midsummer  Mining  Company  and  O.  Miller  &  Co.  were  also  pro- 
ducers. 

Duernreg-Forto  Run  district. — During  1907  a  number  of  large 
modern  mills  to  operate  on  sheet-ground  ore  were  erected  between 
Duenweg  and  Porto  Rico,  but  most  of  them  were  compelled  to  close 
down  by  the  low  price  of  ore  before  making  large  outputs.  Among 
them  were  the  Good  Samaritan,  the  San  Gabriel,  the  Deacon,  the 
Highland,  the  Tenderfoot,  and  others. 

The  Ground  &  Irwin  80-acre  tract  had  the  largest  production  of 
any  land  in  this  district.  It  was  the  output  of  8  mills,  including  1 
sludge  and  1  tailing  mill.  The  output  of  the  Trinity  Zinc,  Lead  and 
Smelting  Companv's  land  was  made  bv  the  Deacon,  the  Chapel,  and 
the  Whitsett  mills,  chiefly  by  the  last*  two.  The  ^Miitsett  mill  and 
lease  was  sold  to  the  Old  Dominion  Mining  Company  in  November 
for  a  reported  consideration  of  $05,000.  The  Church-Mitchell  Com- 
pany, operating  on  the  Acnu*  I^ead  and  Zinc  Company's  land,  com- 
pleted a  modern  2r)0-t()n  mill  in  May  and  operated  steadily  until  the 
close  of  the  year.  The  Stevison-Rogers  I^ad  and  Zinc  Company, 
operating  2  mills,  each  of  »U)0  tons  capacity,  made  a  good  production 
of  lead  and  zinc  concentrates.  On  the  Chase  land,  the  King  William 
nnd  (he  Koylc  ran  about  half  time,  making  a  fair  production  of  zuic 
blende.     The  output  of  sublessees  on  the  Crown  Crest  tract  consisted 
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of  galena,  lead  carbonate,  blende  and  zinc  silicate,  and  carbonate,  each 
in  considerable  quantity,  making  a  fair  total  production. 

The  Gussie  K.  mine  of  the  Federated  Mines  and  Milling  Company ; 
the  Common  Sense  lease  on  the  Horton  land ;  the  Mercantile  Metal 
Milling  Company  Nos.  2  and  3  on  the  Phil  Chew  land ;  the  Reliance 
Mining  Company  Nos.  1  and  2;  the  S.  D.  Mitchell  land;  and  the 
Swayback  Mming  Company,  operating  a  300-ton  mill  in  the  Porto 
Rico  neighborho(3,  all  reported  a  good  production  of  lead  and  zinc 
concentrates.  Among  other  producers  in  the  district  were  the  Mag- 
nolia, Bonnie  L.,  Bonnie  Pattie,  Ruth  Gradelle,  Boston-Duenweg, 
Franklin,  Hall  Land,  Hyde  Park,  Old  Colony,  O'Neill  Land,  Sadtler, 
and  Sayers  Mining  companies. 

Granhy  district, — ^Most  of  the  producing  territory  at  Granby  is 
the  property  of  the  Granby  Mining  and  Smelting  Company,  which 
subleases  mining  tracts  to  individual  operators.  The  large^output 
for  the  year  consisted  of  galena,  zinc  blende,  and  zinc  carbonate  and 
silicate,  the  last  two  largely  in  excess. 

The  Mears  Mining  Company,  operating  the  Mascot  and  Homestake 
mines,  has  a  milling  capacity  of  300  tons.  A  fair  production,  with 
zinc  blende  predommating,  was  reported. 

There  was  active  prospecting  in  the  vicinity  of  Granby  during 
the  year,  and  the  discovery  of  ore  bodies  at  considerable  depth  was 
a  feature.  Northeast  of  the  old  Mount  Pleasant  mill  ore  was  struck 
at  from  300  to  320  feet.  Southeast  of  Granby  on  the  Quimby  land 
ore  is  reported  at  from  208  to  300  feet,  besides  at  higher  levels. 
Drilling  on  the  Granby  land  indicated  a  run  of  ore  at  about  300  feet. 
Good  strikes  were  reported  in  the  vicinity  of  Ritchey,  4  miles  north- 
east of  Granby. 

Joplin  district. — A  feature  of  the  early  part  of  the  year  was  the 
development  of  new  areas  of  sheet  ground  in  the  region  west  of  the 
city.  On  the  Continental  tract  it  was  found  to  occur  at  from  200  to 
220  feet,  and  the  Temagami  shaft  was  sunk  to  it.  On  the  Adirondack 
west  of  the  Continental  it  was  struck  at  210  feet.  Farther  west 
toward  Central  City,  the  Luke,  Columbia,  Hero,  and  Paragon  worked 
the  sheet  ground  ;*and  west  of  Chitwood  the  Old  Times  Ijead  and  Zinc 
Company  reopened  the  old  Black  Cat  sheet  ground.  Exploration 
with  the  drill  is  reported  to  have  shown  the  mineralized  area  to  be 
practically  continuous.  Sheet  ground  was  also  reported  in  drilling  on 
the  John  Jackson  farm  southwest  of  Central  City. 

The  Adirondack  Lead  and  Zinc  Company,  operating  a  200-ton  mill, 
made  a  good  output  of  lead  and  zinc  concentrates.  The  Continental 
tract  made  its  usual  large  output  of  lead  and  zinc  concentrates.  The 
Temagami  Mill  was  buried  by  a  cave  in  in  February,  but  was  replaced 
by  a  new  mill  in  September.  The  Prairie  Chicken  Mine  on  the  Mur- 
phy and  Connor  land,  made  a  good  production  of  zinc  ore.  The  mill 
of  the  Bullfrog  Mining  Company,  which  burned  May  12,  was  re- 
placed by  a  new  225-ton  plant  in  September.  The  production  was 
consideraUv  curtailed  by  this  interruption.  The  Granby  Mining  and 
Smelting  (Company's  land  made  a  large  output  of  lead  and  zinc  ores. 
The  vear  was  notable  for  the  development  of  shallow  lead  deposits  in 
Leaaville  Hollow  and  elsewhere. 

The  John  Jackson  Investment  Company's  land  likewise  made  a 
large  production,  to  which  the  Joplin-Kentucky  Mining  Company 
was  the  largest  contributor,  others  being  the  John  tJackson,  the 
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Keno,  the  Kron  Prinz,  and  the  Cyclone.  The  Leonard  Royalty 
Company  and  the  I^ong  Mining  Company,  operating  northwest  of 
Joplm,  each  reported  a  good  production.  The  Marion  B.  lease, 
with  three  subleasing  companies  operating  on  the  tract,  made  one 
of  the  large  outputs  of  the  district.  On  the  Jackson  Armil  land, 
west  of  Blendeville,  the  Eden,  Ruth,  and  Evansville  No.  2  mines  had 
a  good  output,  chiefly  zinc  blende.  The  old  Eagle  tract,  south  of 
Blendeville,  was  operated  during  the  year,  makm^  a  gCK>d  output 
of  zinc  ore.  On  the  W.  E.  Johnson  land,  west  of  the  city,  there  are 
four  100-ton  mills,  the  total  production  of  which  was  a  fair  output 
for  newly  developed  ground.  The  M.  I.  and  O.  Company  operated 
in  the  vicinity  or  the  old  Jackson  Diggings  and  made  a  good  pro- 
duction of  zinc  blende. 

The  Missouri  Lead  and  Zinc  Company  reported  the  usual  large 
output,  the  product  of  numerous  lessees  on  the  "  Bankers'  land  ^ 
tract.  Tlie  Roaring  Springs  Land  and  Mining  Company,  operating 
jin  adjoining  tract  in  the  southeast  part  of  Joplin,  made  a  fair 
production  of  lead  and  zinc  concentrates.  The  Rex  Mining  and 
Smelting  Company,  owners  of  the  Thousand  Acre  tract,  reported 
one  of  the  large  outputs  of  the  district.  The  tract  was  subleased  to 
six  operating  companies,  with  a  combined  milling  capacity  of  500 
tons. 

Tlie  Montgomery  Lead  and  Zinc  Company's  land,  subleased  to 
the  Le  Roy  No.  1,  the  Goodone,  and  the  Hemphill  Mining  Company, 
made  a  good  output  of  zinc  blende.  The  Pittsburg-Joplm  Lead  and 
Zinc  Company  had  a  good  output  both  of  lead  and  zinc.  The  Pittsburg- 
Missouri  Lead  &  Zinc  Company  reported  one  of  the  large  productions 
of  the  camp  from  its  tract.  The  Paragon  Mining  Company,  working 
sheet  ground  in  the  region  west  of  town,  made  a  good  output  of 
lead  and  zinc  concentrates.  The  United  Zinc  Companies  reported 
i\  large  production  for  the  80-acre  tract  at  Chitwood,  made  by  the 
Conqueror,  the  King  Jack,  the  Oibson  (iirl,  and  the  Spring  River 
No.  1  mines,  and  including  the  output  of  2  tailings  mills. 

Among  the  producing  mines  and  lands  not  jnentioned  above 
were  the  Chapman,  Alice  of  Old  Vincennes,  Advalorem,  Big  Hurri- 
cane, Grundy  Realty  Company,  Hancock,  Ideal,  Iroquois,  Bumble 
Bee,  Monroe,  Osceola  No.  8,  Paoma,  Walker,  and  Weyman  lands, 
and  many  others. 

Oranogo  dhtnct. — In  the  Oronogo-Duenweg  sheet-ground  belt 
the  mining  is  practically  continuous  throughout,  so  that  the  division 
lines  of  the  districts  are  necessarily  arbitrary.  For  convenience  the 
Oronogo  district  is  in  this  report  considered  to  be  limited  to  the 
region  north  of  Center  Creek.  The  producing  territory  in  this 
region  is  mostly  owned  by  the  (xranby  Minmg  and  Smelting 
Company,  which  reports  its  customary  large  output.  Starting  in 
the  old  circle  deposits  with  shallow  lead  at  the  grass  roots,  the  ore 
has  been  followed  downward  until  the  sheet-ground  horizon  has  now 
\y^ji}\\  reached.  The  Old  Judge  Mining  Company  reported  a  fair 
production  for  the  year.  The  construction  was  begim  of  a  new 
modern  250-ton  mill  to  replace  the  small  mill  heretofore  in  operation. 

Sarcoxie-Reeds  distnct. — The  mines  in  the  district  lie  between  the 
two  places,  and  while  the  ore  is  usually  shipped  from  Reeds,  the 
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owners  or  operators  generally  live  in  Sarcoxie.  The  Optimo  Lead 
and  Zinc  Company  made  a  good  production  of  high-grade  zinc  con- 
centrates from  the  J.  P.  Boyd  land.  The  O.  K.  Mining  Company  and 
others  were  also  operating  on  the  Boyd  land.  The  Cameron  Mining 
Company,  operating  on  another  part  of  the  Boyd  land,  was  engaged 
in  prospecting  and  made  no  output.  Tlie  Plymouth  Rock  mine  on 
the  Goucher  land  was  operated  for  only  a  portion  of  the  latter  half 
of  the  year  and  made  a  small  output. 

Spring  City-Beef  Branch  disMct. — Though  less  than  a  mile  apart 
the  ore  deposits  of  Beef  Branch  are  very  different  from  those  of 
Spring  City.  The  ores  mined  at  the, former  camp  are  shallow  lead 
and  zinc  carbonate  and  silicate,  while  those  mined  at  Spring  City 
are  lead  and  zinc  blende.  Though  the  ore  deposits  of  both  camps 
have  been  worked  for  several  years,  it  was  during  1907  that  the 
Spring  City  camp  had  its  greatest  development.  Prospecting  was 
very  active  and  several  strikes  of  ore  were  made  which  will  un- 
doubtedly develop  into  producers  in  1908. 

The  Alpha  Mining  Company  on  the  Adam  Scott  lease  made  a  large 
production,  the  largest  of  the  camp.  The  Argosy  Mining  Company 
and  the  Sunrise  Mining  Company,  on  the  same  lease,  also  made  good 
outputs.  The  AUadin  Mining  Company  made  a  good  production  of 
zinc  on  the  adjoining  St.  Paul  tract.  McKinney  &  Co.  on  the  Hogc 
land  made  a  fine  output  of  silicate  ore.  The  Bales,  Henderson,  Chal- 
mondeley,  Armil,  and  Allen  lands  were  also  producers. 

The  Auburn  Mining  Company  sunk  a  shaft  to  ore  at  260  feet  and 
built  a  250-ton  mill  near  Hornet,  2  miles  southwest  of  Spring  City. 
The  mill  was  not  operated  except  for  a  test  run.  The  Pinnick  mines, 
located  near  the  state  line,  8  miles  southwest  of  Spring  City,  reported 
an  output  of  zinc  silicate. 

Spnnaiield  district. — The  Springfield  mines  are  located  on  Pierson 
Creek,  about  5  miles  southeast  of  the  city.  The  ore  is  reported  to  occur 
in  channel  or  crevice  deposits  from  5  to  40  feot  in  width  and  1,600  or 
2,000  feet  in  length.  The  ore  is  galena  and  sphalerite,  the  concen- 
trates of  the  former  assaying  82  to  83  per  cent  metallic  lead,  and  the 
zinc  concentrates  assaying  63  to  64  per  cent  metallic  zinc.  The  Rath- 
bun  Mining  Company  was  succeeded  in  midyear  by  the  Daisy  Mining 
and  Milling  Company,  the  combined  production  representing  a  good 
output.  The  mine  is  equipped  with  a  100-ton  mill.  The  Badger  Lead 
and  Zinc  Company  started  operations  about  the  middle  of  September 
and  made  a  fair  output  of  lead  and  zinc  concentrates  before  the  close 
of  the  year. 

Spurgeon  district.— The  H.  E.  Bucklen  land  made  a  good  produc- 
tion of  lead  ore  and  zinc  blende  and  silicate.  The  mines  in  operation 
were  the  Bonnie  Pearl  and  the  Blue  Bird.  Concentration  was  made 
on  100-ton  mill  and  hand  jigs.  The  Bucklen  &  Wills  land,  consisting 
of  the  Knoxall,  the  Easy  Street,  and  the  Old  Spurgeon  tracts,  made  a 
fair  production  of  zinc  concentrates.  The  mines  operated  were  the 
Tiger,  the  Hub,  the  Quaker  Maid,  and  the  Missouri  (iirl,  the  last  two 
having  100-ton  mills  each.  The  Granby  Mining  and  Smelting  Com- 
pany reported  a  good  output  of  lead  and  zinc  blende  and  silicate  from 
the  Granby  tract  eqiiipped  with  a  100-ton  mill  and  operated  by  the 
Estewftwa  Mming  Company  and  the  Home  Mining  Company.    The 
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Moseley  Lead  and  Zinc  Company,  operating  the  old  Moseley  diggings 
southeast  of  Spurgeon,  worked  steaaily  until  the  decline  in  ore  price>. 
A  good  production  of  lead  and  zinc  blende  concentrates  was  reported. 
Several  mines  southwest  of  Spurgeon,  along  or  in  the  vicinity  of 
the  Seneca  fault  block,  are  included  here  for  convenience.  The  Buz- 
zard diggings  on  the  Newman  land,  3  miles  northeast  of  Racine,  re- 
port a  production  of  zinc  blende  and  lead  cleaned  on  hand  jigs.  The 
Chandler  Mining  Company,  operating  2  miles  northwest  of  Racine, 
completed  a  70-ton  mill  in  December,  and  made  a  small  output  of 
zinc  blende  before  the  close  of  the  year.  The  DeMasters  Mining  Com- 
pany, operating  on  the  Olson,  now  the  Aylor  land,  just  west  of  the 
Chandler  Mining  Company,  made  a  fair  production  of  zinc  blende 
which  was  cleaned  on  hand  jigs.    The  old  Holmes  and  Potwin  mines, 

1  mile  south  of  Seneca,  were  acquired  by  G.  and  B.  T.  Becker,  who 
erected  a  150-ton  concentrating  plant.  Prospecting  and  development 
work  were  carried  on  extensively. 

IStotts  City  district, — The  mines  at  Stotts  City  are  situated  on  a 
north  and  south  line  along  the  valley  of  a  small  stream.  The  ore  is 
practically  all  zinc  blende,  a  little  galena  occurring  in  a  single  mine. 
Considerable  pyrite  occurs  in  some  of  the  mines,  and  a  carload 
was  shipped  during  the  year. 

The  Julia  West  Mining  Company  made  a  small  output  of  lead 
and  zinc  concentrates.  The  mill  has  a  capacity  of  150  tons.  The 
Mount  Vernon  Mining  Company  holds  the  first  lease  on  the  Stott 
land,  subleasing  to  the  Keystone,  Illinois,  Small  Hope,  and  Mount 
Vernon  companies.  There  are  4  concentrating  mills  on  the  lease, 
with  an  aggregate  capacity  of  500  tons.  Each  mill  was  in  operation 
for  a  part  of  the  year,  and  the  total  production  of  zinc  blende  reached 
a  good  figure.    The  Golden  Jack  Mining  Company  is  operating  about 

2  miles  south  of  Stotts  City.  The  mine,  with  150-ton  mill,  was 
worked  for  only  a  part  of  the  latter  half  of  the  year. 

Went  worth  (Ustrict, — The  Gobbler  Mining  Company  operated  the 
(lobbler  Mine  on  the  Empire  Zinc  Company's  land  just  south  of 
Wentworth  for  the  last  half  of  1907,  and  made  a  fair  production  of 
zinc  blende  with  a  little  lead  and  silicate.  The  mine  is  equipped 
with  a  ir)0-ton  mill.  The  Renua  Mining  Company  acquired  the 
Gamecock  mine  in  August,  after  which  it  was  operated  but  one  wei^k. 
Previous  to  the  change  it  had  made  a  fair  output  of  zinc  blende. 
The  mill  has  a  capacity  of  150  tons.  The  Annie  I),  mine,  after  mak- 
ing a  small  output,  was  abandoned. 

nehh  C ity-C arterrille-P rosperity  distrirt. — This  district  includes 
the  section  of  the  Oronogo-Duenweg  sheet-ground  belt  between 
Center  Creek  and  Porto  Rico,  embracing  the  original  and  typical 
sheet-ground  territory. 

The  Underwriters'  Land  Company  operates  the  Golden  Rod  mill 
of  250  tons  capacity,  and  the  Mangold,  popularly  known  as  the  ''  Yel- 
low Dog"  mill,  of  1,000  tons  capacity  per  10-hour  shift.  The  latter 
mill  is  the  largest  in  the  district  and  is  composed  of  2  independent 
units  of  500  tons  each.  Each  unit  is  connected  with  the  mine  by  an 
inclined  shaft  and  the  ore  is  raised  by  link-belt  conveyors.  The  output 
for  the  year  was  large.  The  Guinn  land  made  a  large  output  of  lead 
and  zinc  ore,  the  production  of  the   Electrical,  Rhea,  McCroskey, 
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Ground  Floor,  Black  Cat,  Osceola  No.  2,  Mercantile,  and  Ice  Plant 
mining  companies.  The  Rochester  Land  and  Leasing  companies 
reported  a  large  production  of  lead  and  zinc  concentrates  and  also 
the  Pro\4dence  Mining  and  Milling  Company,  operating  a  mill  of 
400  tons  capacity.  The  Winslow  Mining  Company  has  2  mills,  a  new 
one  of  350  tons  capacity  and  another  one  of  150  tons.  The  small  one 
was  operated  for  the  greater  part  of  the  year,  but  the  new  mill 
operated  only  a  month.  Other  companies  operating  north  of  Webb 
City  which  made  a  good  production  of  ore  in  1907  are  the  Engineers 
Zinc  Company,  with  a  mill  of  200  tons  capacity ;  the  Gibson  Mining 
Company,  with  a  250-ton  mill;  the  Carter  land,  operated  by  the 
John  L.  and  the  Big  Stick  mining  companies;  the  Majestic  Mining 
Company,  operating  a  mill  of  150  tons  capacity ;  the  Vantage  Lead 
and  Zinc  Company;  the  Osceola  No.  1,  operating  on  the  Kelly  land, 
and  the  American  Beauty  Mining  Company,  with  a  mill  of  200  tons 
capacity. 

Among  the  companies  operating  in  the  territory  between  Webb 
City  and  Carterville  which  report  a  good  output  for  the  year  are 
S.  I .  Ramage,  operating  the  Morgan  Forty ;  the  Bradford  and  Kan- 
sas City  Zinc  Company,  with  a  400-ton  mill;  the  Center  Creek  Mining 
Company,  operated  by  the  Mercedes  Mining  Company,  and  various 
other  lessees;  the  Charter  Oak  Mining  Company,  and  the  Missouri 
Zinc  Fields  tract,  subleased  to  three  operating  companies  with  a  mill- 
ing capacity  of  500  tons.  In  the  vicinity  of  Carterville  and 
Prosperity,  and  south  of  those  places,  are  several  tracts  which 
made  a  large  production.  Among  these  were  the  Davey  and  the 
Cornfield  tracts,  operated  by  the  American  Zinc,  Lead,  and  Smelting 
Company,  which  made  the  largest  output  of  the  district.  Five 
mills  were  operated,  with  an  aggregate  capacity  of  2,500  tons,  as 
follows:  Nos.  1,  2,  and  4,  500  tons  each;  No.  3,  750  tons;  No.  12, 
250  tons.  The  Aylor  Forty  reported  a  large  production  of  lead  and 
zinc,  the  output  of  several  concentrating  plants  on  the  tract.  A  large 
production  was  also  made  by  the  Burgner  Mining  Company's  tract. 
The  Continental  Zinc  Company,  operating  the  Ijitteral  tract,  made 
a  good  production  of  lead  and  zinc  ore,  the  output  of  various  sub- 
leasers,  and  of  the  new  300-ton  Continental  mill  completed  in  June. 
Another  large  producer  was  the  General  Lead  and  Zinc  Company's 
tract,  operated  by  the  George  H.,  the  Goodrich,  the  Eleven  O'Clock, 
and  the  Twelve  O'Clock  mining  companies,  with  milling  capacity 
aggregating  550  tons.  The  Eleventh  Hour  tract  yielded  a  good  out- 
put of  lead  and  zinc  ores,  the  product  of  various  lessees.  The  Con- 
nor land  also  made  a  good  output,  the  product  of  the  McKinley, 
Katy  C,  Black  Diamond,  Ten  O'Clock,  Plutocrat,  Croesus,  and  Mount 
Ararat  mines.    Among  the  other  mining  tracts  and  companies  which 

Eroduced  in  1907  were  the  Minerva  I^ease,  Louis  W.,  Little  Princess, 
luscombe  Land,  Portland,  Sucker  Flat,  Talisman,  and  Hansel  mines. 

CENTRAL  AND  SOUTHEAST  MISSOURI. 

The  ore  deposits  of  central  and  southeast  Missouri  reach  in  a  more 
or  less  connected  belt  from  the  region  of  Morgan,  Mdnitoau,  Cole, 
and  Miller  counties  on  the  northwest,  to  the  northern  and  eastern 
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flanks  of  the  St.  Francis  Mountains  on  the  southeast.  The  deposits 
in  the  northwestern  portion  of  this  belt  are  of  the  general  type  of 
those  in  the  Joplin  region;  that  is,  they  consist  of  sphalerite  and 
galena,  or  the  oxidized  derivatives  of  those  ores.  They  occur  in  as- 
sociation with  such  eflfects  of  solution  as  breccias  and  shale  patches, 
the  ore  being  found  either  in  the  limestones  and  dolomites,  or  in  the 
Pennsylvanian  shale.  Around  the  St.  Francis  Mountains,  however, 
the  ores  are  different  in  their  mineralogical  association  as  well  as 
in  their  stnictural  relations.  In  this  area  the  lead  generally  carries 
some  silver,  and  in  places,  particularlv  in  the  vicinity  of  Frederick- 
town  and  Mine  La  Motte,  is  associatecL  with  sulphide  ores  of  copper, 
nickel,  and  cobalt. 

The  copper,  nickel,  and  cobalt  ores  occur  with  lead  in  blanket 
formation  in  the  beds  of  parting  at  the  contact  of  the  Bonne  Terre 
limestone  with  the  La  Motte  sandstone  below,  and  in  the  vicinity  of 
the  intersection  of  this  contact  with  the  sloping  surface  of  the  pre- 
Cambrian  rocks.  The  lead,  when  alone,  occurs  in  the  lower  part  of 
the  limestone.  It  forms  in  joints  and  crevices,  and  the  ore  booies  are 
sometimes  of  great  linear  extent.  The  ore  also  impregnates  the  adja- 
cent country  rock.  The  crevices  show  little,  if  any,  displacement, 
and  no  breccia  of  consequence. 

The  southeast  Missouri  deposits  have  been  known  and  worked 
for  about  200  years.  The  earlier  workings  were  shallow,  and  even 
yet  considerable  shallow  lead  is  raised,  generally  in  connection  with 
the  mining  of  barytes,  or  ^'  tiff,"  as  it  is  locally  known.  The  larger 
mines  are  rrom  250  to  500  feet  in  depth,  and  shafts  are  now  being  sunk 
to  a  depth  of  700  feet.  Prospecting  is  done  by  means  of  the  diamond 
drill,  and  extensive  campaigns  of  drilling  have  been  prosecuted  in  the 
vicinity  of  all  the  important  producing  tracts.  Just  before  the  panic  of 
1007  there  wore  nearly  100  diamond  drills  actively  employed  m  pros- 
pecting. Attempts  were  made  to  explore  the  territory  beneath  some  of 
the  old  shallow  lead  diggings  in  Washington  County,  though  as  yet 
no  connection  has  })een  shown  })etween  the  shallow  deposits  and  the 
deeper  disseminated  bodies. 

The  silver  ])roduction  of  Missouri — 25,692  fine  ounces — was  re- 
covered from  »^5,8C)1)  tons  of  lead  concentrates  from  the  mines  of  south- 
east Missouri.  This  represents  about  one-fifth  of  the  total  concen- 
trates; most  of  the  remaining  four-fifths  was  not  desilverized,  ex- 
cept a  few  small  lots,  of  which  no  account  was  kept,  as  to  the  silver. 
The  average  silver  content  calculated  from  the  returns  made  was 
0.720  ounces  to  the  ton  of  concentrates. 

Moniteau  CoMhty. — The  Missouri  Lead  Company,  operating  5 
miles  northeast  of  California,  Moniteau  County,  has  a  100-ton  con- 
centrating plant  of  modern  design.  The  ore  is  mainly  lead,  and  is 
found  at  a  depth  of  T^  feet.  A  small  production  was  turned  out  dur- 
ing the  first  j)art  of  the  vear,  and  the  mine  was  not  worked  during 
the  last  half. 

The  Monarch  Coal  and  Mineral  Company  is  working  a  remarkable 
deposit  of  caimel  coal,  lead,  and  zinc  near  Barnett,  in  Moniteau 
County.  As^  frequently  happens  in  the  coal  pockets  of  central 
Missouri,  the  coal  reaches  a  great  thickness,  here  from  40  to  50  feet, 
and  in  parts  of  the  pocket  is  70  and  100  feet  in  thickness.  ^  The  ore 
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is  reported  to  occur  in  the  coal  to  a  certain  extent,  but  principally  ad- 
jacent to  it.  The  mine  is  equipped  with  a  small  mill,  which  made  a 
fair  production  of  lead  and  blende  concentrates  in  1907. 

Jefferson  County, — The  Valle  Mining  Company  owns  a  tract  of 
mining  land  in  Jefferson  and  St.  Francois  counties,  which  is  leased 
to  individual  small  operators.  The  ore  is  cleaned  entirely  by  hand. 
The  company  reported  a  good  production  of  lead  and  zinc  "  silicate  " 
for  1907. 

Crawford  County. — The  Missouri  Copper  Mountain  Mining  Com- 
pany has  mines  near  Sullivan,  Crawford  County,  and  is  one  of  the 
three  companies  which  mined  copper  ore  in  Missouri  in  1907.  The 
concentrating  mill  has  a  capacity  of  100  tons,  and  is  equipped  with 
a  log  washer,  four  jigs,  and  a  Wilfley  table.  There  is  also  a  36-inch 
water  jacket  blast  furnace  for  reducing  the  copper  ore.  A  small 
production  of  lead,  copper,  and  iron  ores  was  made  in  1907,  but  the 
copper  ore  was  not  smelted. 

Washington  County. — The  Abbeyville  Mining  and  Smelting  Com- 
pany, operating  in  the  northwest  part  of  Washington  County,  made 
a  small  production  of  lead  ore  which  was  cleaned  on  hand  jigs.  The 
American  I^ead  and  Barytes  Company  has  large  tracts  of  mining 
land  in  Washington  County,  near  Potosi  and  Cadet,  containing 
shallow  lead  diggings  which  are  leased  to  small  operators.  The 
company  is  now  m  the  hands  of  a  receiver,  who  reported  a  small  pro- 
duction of  lead  ore  for  1907.  The  Renault  Lead  Company,  owning  a 
large  tract  of  mining  land  near  Palmer,  Washington  County,  reported 
a  small  production  of  lead  ore  from  shallow  diggings  in  1907. 
The  Southeast  Missouri  Lead  Company  has  mining  land  in  Washing- 
ton County  on  which  there  is  a  small  concentrating  plant.  The 
land  is  leased  to  individual  miners,  who  made  a  small  production  of 
shallow  lead  in  1907. 

There  are  numerous  shallow  lead  and  barytes  diggings  scattered 
over  Washington  County,  which  are  worked  by  small  operators  who 
sell  their  product  to  the  country  merchants. 

St.  Francois  County. — Almost  the  whole  output  of  lead  ore  of 
southeast  Missouri  was  produced  by  the  mines  near  Bonne  Terre 
and  Flat  River  in  St.  Francois  County. 

The  St.  Joseph  T^ad  Company  maintained  the  position,  held  for 
a  number  of  years,  as  the  greatest  lead  producer  in  the  district.  The 
mines  are  at  Bonne  Terre,  which  is  connected  by  the  company's 
railroad  50  miles  in  length  with  the  St.  Louis,  Iron  Mountain  and 
Southern  Railwav  at  Riverside,  on  the  banks  of  the  Mississippi,  giv- 
ing the  benefit  of  water  transportation.  'The  2  concentrating  plants 
have  a  combined  daily  (twenty-four  hours)  capacity  of  2,600  tons. 
The  smelter  at  Herculaneum,  30  miles  north  of  the  mines,  is  equipped 
with  2  modern  furnaces  and  5  Savelsberg  roasting  pots.  Numer- 
ous improvements  were  made  around  the  mines  and  in  the  company's 
model  mining  town,  and  the  construction  was  begun  of  a  new  power 
plant  in  which  gas-producer  engines  will  replace  the  steam  plant 
now  in  use. 

The  Doc  Run  Lead  Company  is  affiliated  with  the  St.  Joseph 
Lead  C<Mnpany  and  turns  over  its  output  to  that  company  for  smelt- 
ing.   In  the  early  part  of  1907,  tracts  of  land  owned  by  the  Union 
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Lead  Company  and  the  Columbia  Lead  Company,  after  being  thor- 
oughly prospected  with  the  diamond  drill,  were  purchased  by  the 
Doe  Run  Company  and  added  to  its  holdings.  The  Mitchell  shaft 
was  completed  during  the  year,  and  an  old  shaft  near  Flat  River 
was  reopened.  The  concentrating  plant  of  the  Doe  Run  Company 
has  a  daily  capacity  of  900  tons.  ,  The  300-ton  Columbia  mill  was 
overhauled  ancl  put  in  operation.  Foundations  were  laid  near  Elvins 
for  a  large  modern  mill  to  handle  the  ore  raised  at  the  Mitchell  shaft 

The  Desloge  Consolidated  Lead  Company's  mines  are  near  the 
town  of  Desloge,  which  is  situated  on  land  belonging  to  the  company. 
The  concentrating  plant  has  a  capacity  of  1,000  tons  per  day,  and 
is  equipped  with  a  full  complement  or  jigs  and  tables.  Shaft  No. 
5,  which  was  completed  during  the  year,  is  8  feet  by  21  feet  in  size. 
Its  location  is  5  miles  from  Desloge,  with  which  it  is  connected  by 
a  standard-gage  railroad. 

The  St.  Louis  Smelting  and  Refining  Company  operates  mines  near 
Flat  River.  There  are  5  shafts,  the  ore  from  which  is  milled  over 
a  concentrating  plant  of  1,(500  tons  capacity  per  day  of  twenty-four 
hours.  The  mill  is  equipped  with  Hancock  jig^,  Frue  vanners  and 
Overstrom  tables,  and  Richards  pulsator  classifiers  w411  be  added. 
The  power  equipment  is  considered  to  be  the  most  economical  in  the 
district.  A  central  steam  plant  drives  the  compressors  and  electric 
generators.  The  mill,  hoists,  and  pumps  are  operated  by  electricity, 
as  well  as  the  electric  trams  for  handling  the  ore  from  the  shafts  to 
the  mill.  A  new  shaft  was  completed  during  the  year  and  electric 
haulage  installed  underground. 

The  Federal  Lead  Company,  at  Flat  River,  operates  8  shafts,  3 
of  them  on  the  tract  formerly  owned  by  the  Central  Lead  Company. 
The  old  Central  mill  was  replaced  by  a  new  mill  of  2,400  tons  capacity 
in  ()  independent  units  of  400  tons  each,  the  largest  concentrating 
plant  in  the  Central  States  running  on  lead  or  zinc  ores.  The  mill 
is  equipped  with  a  full  complement  of  modern  jigs,  Frue  vanners,  and 
Wilfley  tables.  The  old  mill  has  a  capacity  of  800  tons,  giving  a  total 
daily  capacity  of  8,200  tons.  The  Central  smelter  has  been  dis- 
mantled, and  concentrates  are  now  shipped  to  the  company's  smelter 
at  Federal,  111.  One  shaft  was  completed  during  the  year,  and  two 
others  are  under  way  to  reach  an  ore  body  at  a  depth  of  700  feet. 
Electric  underground  haulage  is  installed,  and  two  standard-gage 
locomotives  bring  ore  from  the  distant  shafts  to  the  mills. 

Madison  Cot/ttty. — The  North  American  I^ead  Company  at  Freder- 
icktown  j)artly  coin])leted  its  smelting  plant  in  February  and  began 
the  production  of  blister  copper.  The  electrolytic  refining  plant 
was  finished  in  part  by  October,  and  some  cathode  and  electrolytic 
ingot  copper  was  made.  The  whole  plant  was  continuously  in  course 
of  construction  and  adjustment  throughout  the  year,  and  was  not 
ex])ected  to  be  complete  until  the  middle  of  1908. 

According  to  the  Report  of  the  Missouri  Bureau  of  Mines  and 
Mine  Inspection  for  190r>,  the  smelting  plant  consists  of  a  blast  fur- 
nace, 2  mechanical  roasting  furnaces  2  hand-rabbling  roasting  fur- 
naces, and  1  copper-refining  furnace,  the  whole  having  a  capacity  of 
100  tons  of  concentrates  |)er  day.  When  fully  completed  the  output 
of  the  whole  works  is  expected  to  be  about  150,000  pounds  of  copper. 
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60,000  pounds  of  nickel,  and  20,000  pounds  of  cobalt  oxide  per  month, 
exclusive  of  lead  concentrates  which  will  not  be  smelted  by  the 
company. 

The  ore  consists  of  an  intimate  mixture  of  the  sulphides  of  copper, 
lead,  nickel,  and  cobalt,  and  iron  in  the  form  of  chalcopyrite,  galena, 
linnaeite,  and  pyrite.  The  lead,  as  far  as  possible,  is  removed  in 
concentration,  the  iron  is  removed  by  roasting  and  magnetic  separa- 
tion, and  the  resulting  concentrate  is  smelted  in  the  furnaces.  Owing 
to  the  construction  work  in  progress  the  output  of  lead  concentrates 
was  very  much  restricted  during  the  year. 

The  Madison  Lead  and  Land  Company  near  Fredericktown  is 
operating  the  mine  formerly  known  as  the  Catherine.  There  are  2 
shafts,  100  and  160  feet  in  depth,  respectively.  The  old  mill  of 
200-ton  capacity  is  located  on  the  bank  of  the  Little  St.  Francois 
River  and  is  connected  with  the  mine  by  a  long  aerial  tramway.  A 
new  mill  of  300  tons  capacity  was  built  at  the  mine  in  1906.  The 
capacity  will  be  further  increased  to  800  tons  in  1908.  The  mills  are 
equipped  with  Hancock  jigs,  Overstrom  tables,  and  double-deck  bud- 
dies 18  feet  in  diameter.  The  ore  bodies  are  in  the  limestone  and 
yield  about  6  per  cent  of  lead  concentrates,  no  copper  or  nickel- 
cobalt  sulphides  of  consequence  having  as  yet  been  found. 

The  Hudson  Valley  Lead  Company^  mine  is  located  near  Mine  La 
Motte  station;  about  3  miles  from  Fredericktown  on  land  leased  from 
the  Mine  La  Motte  Lead  and  Smelting  Company.  It  is  operated  both 
by  shaft  and  by  incline,  ore  being  hoisted  by  the  former,  and  the  men 
entering  the  ground  by  the  latter.  The  mill  has  a  capacity  of  200 
tons  and  is  equipped  with  jigs  and  Deister  concentrating  tables.  The 
copper  and  nickel-cobalt  sulphide  ores  occurring  with  the  lead  ore  are 
stored  awaiting  the  market  which  the  smelter  at  Fredricktown  will 
make  for  ore  of  this  class. 

The  Mine  La  Motte  Lead  and  Smelting  Company  is  operating  on 
deposits  which  were  first  located  in  1720.  The  shallow  deposits  at 
first  worked  were  followed  down  to  a  depth  of  about  100  feet,  from 
which  level  the  ore  has  been  coming  which  for  fifty  years  has  sup- 
plied the  mill  and  smelter.  The  old  mill  of  250  tons  capacity  is 
equipped  with  jigs  and  concentrating  tables.  The  construction  was 
begun  of  a  modern  500-ton  mill  to  be  completed  early  in  1908.  Pend- 
ing the  improvement,  the  output  of  lead  concentrates  was  cut  down 
considerably.  The  smelter  was  not  operated  in  1907.  Certain  areas 
in  the  mines  of  this  company  yield  the  copper  and  nickel-cobalt 
sulphide  ores.  These  were  formerly  smelted  py  the  company,  but 
recently  have  been  avoided,  attention  being  limited  to  the  lead  ores. 

The  Wheeling  Milling  Company  operates  a  tailings  mill  on  the 
Mine  La  Motte  tract,  treating  the  tailings  which  have  accumulated  in 
a  long  period  of  operation.  The  mill  has  250  tons  capacity,  and  is 
equipped  with  Hartz,  Cooley,  and  Hancock  jigs  and  Standard  con- 
centrating tables. 
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PRODUCTION. 


The  production  of  lead  and  zinc  in  Oklahoma  in  1907  is  shown  in 
the  following  table: 

Production  of  lead  and  zinc  in  Oklahoma  in  1907^  by  districts,  in  short  tons,* 


Ores. 

KetaloontaDt 

District. 

Lead  concentrates. 

Lead. 

Galena. 

Carbonate. 

Sphalerite. 

Carbonate 
and  silicate. 

Zinc. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

*iT 

Value. 

Quan- 
tity. 

Value. 

liT 

Value. 

•iT 

Vahie. 

^X".:::::. 

647 
15 

$43,644 
1,127 

3.0^ 

$118,440 
568 

97 
653 

$1,631 
14,036 

618 
14 

$54,906 
1,484 

^•J£ 

$178,410 

5 

$275 

19,1W 

State  total. 

662 

44,771 

5 

275 

3,076 

119,006 

650 

16,667 

633 

66,398 

1,657  195,536 

»  The  small  production  of  the  single  mine  in  operation  in  the  Miami  district  for  a  short 
time  in  1907  is  included  in  the  figures  of  the  Quapaw  district,  to  avoid  disclosing  IndiTid- 
ual  business.  In  calculating  the  metal  content  of  the  ores  from  assays,  allowance  has  bees 
made  for  smelting  losses  in  case  of  zinc,  but  not  in  the  case  of  lead.  In  comparing  the 
values  of  ore  and  metal  it  should  be  borne  in  mind  that  the  value  ij^ven  for  the  ore  is 
that  actually  received  by  the  producer,  while  the  value  of  the  metal  is  calculated  from 
the  average  daily  quotations  at  New  York. 

The  workable  deposits  of  lead  and  zinc  in  Oklahoma,  so  far  as 
known,  are  confined  to  the  northeastern  portion  of  the  State,  within 
the  limits  of  Ottawa  County.  They  form  the  southwesternmost  ex- 
tension of  the  ore  deposits  of  the  Joplin  region.  Thev  occur  chiefly 
in  flint  breccias,  but  occasionally  in  limestone  and  sandstone  breccias. 
The  ores  are  galena,  sphalerite,  or  zinc  blende,  and  zinc  carbonate 
and  silicate.  The  galena  is  practically  nonargentiferous,  never  con- 
taining as  much  as  an  ounce  of  silver  to  the  ton  of  lead  concentrates. 

PEORIA  DISTRICT. 

Messrs.  Gordon  &  Wilkins,  operating  the  Silicate  mine,  made  a 
good  output  of  zinc  carbonate.  The  ore  is  sluiced,  hand  jigged,  and 
hand  culled,  and  is  a  high-grade  carbonate.  The  Chicago  Syndicate 
Mining  Company  leased  a  portion  of  the  Geboe  tract,  and  erected 
a  150-ton  mill,  which  was  completed  just  as  the  panic  came  on.  It 
was  operated  only  for  a  short  test  run.  Other  prospects  on  the  Geboe 
land  made  small  outputs. 

Prospecting  was  carried  on  with  encouraging  results  on  the  Cowan 
lease  just  west  of  Peoria,  and  Messrs.  Grimes  &  Williams  struck  a 
good  prospect  near  the  State  line,  3  miles  east  of  Peoria. 

SYCAMORE  DISTRICT. 

Sporadic  prospecting  in  the  Sycamore  district  in  the  last  few  years 
has  not  up  to  date  yielded  results  which  would  justify  development. 
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QUAPAW   DISTRICT. 

The  Quapaw  ore  deposits  were  first  opened  in  1903.  At  the  close 
of  1907  there  were  25  steam-concentrating  plants  and  7  hand- jig  out- 
fits in  the  district.  As  in  other  blanket  ground  the  panic  affected 
production  disastrously. 

The  Western  Mining  Company  leased  the  Sunnyside  mine  and  mill 
and  operated  it  during  a  portion  of  the  year.  The  Ayers-Sloan  Min- 
ing Company  was  in  operation  during  the  same  time  under  the  same 
management.  The  Eastman  Land  and  Investment  Company,  oper- 
ating the  Grey  Eagle  mill,  handicapped  by  the  burning  of  hoister 
house  and  hopper,  closed  down  to  remodel  the  mill,  which  has  a  ca- 
pacity of  150  to  200  tons  and  is  equipped  with  3  jigs  and  a  Wilfley 
table.  The  Newlands  Mining  Company  in  May  completed  a  200-ton 
mill  which  was  in  operation  until  November,  when  it  was  closed  on 
account  of  the  drop  m  ore  prices.  The  Kramer-Morse  Mining  Com- 
pany continued  development  work,  drifting  from  the  northwest  shaft 
toward  the  mill  in  order  to  strike  the  upper  ground  and  to  furnish 
better  ventilation.  The  upper  run  proved  to  be  very  promising  lead 
ground,  and  it  will  be  operated  in  connection  with  the  lower  ground. 
The  Mason  Mining  Company  completed  a  250-ton  mill  in  July,  but 
ran  on  half  time  because  the  mine  was  not  opened  up  sufficiently  to 
supply  ore  to  run  steadily.  The  M.  K.  &  T.  Mining  Company  ran 
very  steadily  and  made  the  largest  production  of  zinc  ore  in  the  dis- 
trict. The  adjoining  lease  of  the  Ward  Mining  Company  was  con- 
solidated with  the  M.  K.  &  T.  lease.  The  Mission  Mine  also  ran  very 
steadily  and  made  the  largest  total  production  of  the  district,  about 
one-third  of  the  total  product  being  lead  concentrates.  The  company 
laid  plans  to  erect  a  large  mill  to  replace  the  one  of  80-ton  capacity 
now  operated.  The  Hannibal  and  St.  Joe  Mining  Company  consoli- 
dated with-  the  adjoining  Quapaw  Lead  and  Zinc  Company  in  No- 
vember, and  the  ore  from  both  shafts  will  be  run  over  the  new  mill  of 
the  latter  company. 

The  Hobo,  Omaha,  Dark  Horse,  Joanna,  Quivera,  Old  Abe,  F.  F. 
F.,  Monon,  and  Micawber  mines,  all  except  the  first  named  equipped 
with  mills,  were  operated  intermittently  during  the  year,  bemg  for 
the  most  part  engaged  in  prospecting  and  development  work. 

New  mills  were  built  at  the  Indiana,  Lancaster,  Newlands,  Spring 
River,  McAllister,  Common  Law,  Virginia,  Quapaw,  and  Mason 
mines.  The  mills  which  were  completed  before  the  general  closing 
down  of  the  mines  during  the  panic  were  operated  intermittently,  for 
the  reason  that  the  mines  were  not  generally  opened  up  enough  to 
furnish  sufficient  ore  to  run  the  mills  steadily.  The  Gatlin,  Sunburst, 
Good  Luck,  Three  Queens,  Big  Four,  Cherokee,  Alabama,  and 
Chicago-Quapaw  mines  continued  prospecting  and  development 
work.  The  Alabama  installed  a  hand- jig  plant  and  the  Chicago- 
Quapaw  decided  to  build  a  mill  in  1908. 

In  drilling  a  public  well  in  the  town  of  Quapaw  a  good  strike  of 
zinc  ore  was  made,  which  extended  the  know^n  limits  of  the  blanket 
ground  a  half  mile  westward  beyond  any  previous  development. 

Miami  district. — ^The  Miami  district  is  the  youngest  and  most 
interesting  camp  in  the  Joplin  region.  The  ore  occurs  in  sandstone 
breccias  and  in  flint  breccias  lying  below  the  sandstone.  The  sand- 
stone is  impregnated  with  a  heavy  oil  which,  evaporating  to  asphalt- 
um,  causes  much  trouble  in  saving  the  concentrates.    The  ores  are 
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alena  and  sphalerite  or  zinc  blende,  no  oxidized  ores  having  yet 
een  found.     The  mills  and  milling  methods  in  vogue  are  oi  the 
usual  Joplin  type.     The  best  results  will  not  be  obtained  until  these 
methods  are  adjusted  to  the  peculiarities  of  the  local  conditions. 

The  New  State  Mining  Company  erected  the  first  mill  in  the  dis- 
trict. It  was  completed  and  in  operation  in  August.  The  capacity 
is  about  100  tons,  and  the  equipment  at  the  beginning  consisted  of 
rougher  and  cleaner  jigs.  Difficulty  was  encountered  in  handling  the 
ore,  and  the  addition  of  a  concentrating  table  was  made  with  good 
results.    The  plant  was  then  closed  down  on  account  of  the  panic. 

The  Old  Chief  Mining  Company  reached  ore  in  the  shaft  and 
completed  a  100-ton  mill  near  the  close  of  the  year.  The  Emma 
Gordon  Mining  Company  sank  2  shafts  to  ore  and  erected  a  250-ton 
mill  after  the  type  in  use  in  the  Webb  City  sheet  ground.  The  plant 
was  put  in  operation  early  in  1908.  The  Lawson  Mining  Company, 
the  Buckeye  Mining  Company,  the  Banner  Mining  Company,  and  the 
Sullivan  Mining  Company  had  shafts  in  ore  by  the  close  of  the  year 
and  were  arranging  to  erect  mills.  The  Lucky  Strike  Mining  Com- 
pany, the  King  Jack  Mining  Company,  the  Wauhillau  Mining 
Company,  the  Index  Mining  Company,  the  Golden  Hen  Mining 
Company,  and  the  Little  Joe  Mining  Company  were  sinking  shafts 
on  promising  drill  holes. 

WISCONSIN. 

By   C.    B.    SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Wisconsin  in  1907  is  shown  in 
the  following  table : 

Production  of  lead  and  zinc  in  1907,  by  districts,  in  short  tons.^ 


District. 


Benton 

Cul)a('ity 

Dodgeville 

Hazel  Green... 

Highland 

Linden 

Livingston 

Mifflin 

Mineral  I'oint. 

ShiiUsburg 

Platleville 

Potosi 


Zina  concentratea. 


«1J5."-Vtia..:<({{5?> 


59S!     37,71)6, 

23,  re« 
17,441 

ir>.*}i 


flnh^vioTJ  *B      C  wboiiAte  and 


value.    ^Jj^^;^  Va 


115 
81U 

.^47 

46 

97 

4^ 


Ofi7|    99,3S7| 

142, 4W 
7a,  783 
C3.4ie 
47^23G 
33.114 


81 J 
340 


'M        725 
101     1,70R 


MeUil  content- 


Leodn 


Quad- 


Value. 


1,300  i^m 

i\  77 

50     1,000 


im    2,406 


tWil 
27D 
27^ 

m 

37 

all 

77 
]5§i 
38 


Zlii& 


Quon- 


9MS10up3a4 
12.190 

30.35S] 

2o,sa2 

Z2p3d& 

IB,  748 
4.02S' 


ValUBL 


1,1*7 

4.410 
L041 

1.577 

&15 


t411,4efi 
136,346 
45,191 

122,838 

107,  inn 

40,610 


State  total 4,40fi  2Ue,47l   47,351   'J^7,U7\    ^.tfiSi  #.42a     3,i90  37D,8e4   I4i.«02,lttl.rjl 


"  Tho  production  of  single  mines  at  lUmcombc.  Calamine,  and  Montfort  Is  included 
with  the  production  of  Shullsburj,'  to  avoid  disclosing  individual  production.  In  cjil- 
culating  the  metal  content  of  the  ores  from  assays  allowance  has  been  made  for  smelting 
losses  in  case  of  zinc  but  not  in  the  case  of  lead.  In  comparing  the  values  of  ore  and 
metal  it  should  be  l>orne  in  mind  that  the  value  given  for  the  ore  Is  that  actually  received 
by  tin-  piuducM-r.  nnd  iluu  the  value  of  the  metal  is  calculated  from  tho  average  daily 
(juotations  at  New   York. 
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The  lead  and  zinc  mines  of  Wisconsin  are  in  Grant,  Iowa,  and 
Lafayette  counties,  and  comprise  the  most  important  part  of  the  ore 
deposits  of  the  upper  Mississippi  Valley  region.  The  ores  are  galena, 
sphalerite,  or  zinc  blende,  and  smithsonite,  zinc  carbonate,  locally 
toiown  as  "drjr  bone,"  As  a  lead  region  the  district  has  been  known 
from  the  earliest  settlement  days.  In  time  the  building  of  smelters 
near  by  made  a  market  for  the  zinc  ores.  The  first  zinc  ore  to  be 
mined  was  the  carbonate  found  in  association  with  lead  in  the  shallow 
workings  above  ground  level.  When  all  the  main  desposits  were 
worked  out  down  to  water  level,  there  was  a  lull  in  mining  in  the 
region.  Though  the  carbonate  was  known  to  ^ve  place  to  zinc 
blende  and  the  lead  to  continue  on  below  water,  it  was  not  deemed 
profitable  to  mine  when  continued  pumping  was  necessary.  About 
eight  or  ten  years  ago  the  higher  price  of  zinc  led  to  the  opening  of 
some  of  the  deposits  below  water  level,  since  which  time  zinc  mining 
has  increased  imtil  Wisconsin  for  1907  stands  fourth  in  rank  among 
zinc-producing  States.  The  ore  bodies  are  found  in  perpendicular, 
horizontal,  or  inclined  cavities  known  as  "openings"  or  "crevices," 
"flats,"  and  "pitches."  These  openings  sometimes  extend  for  con- 
siderable distance  in  a  straight  line  called  a  "range,"  and  may  be 
operated  at  different  places  by  different  companies.  When  a  range 
is  once  established,  it  oecomes  an  important  guide  in  prospecting. 

The  galena  of  the  district  is  nonargentiferous.  In  some  of  the 
mines  marcasite  is  so  plentiful  that  the  zinc  blende  concentrates  are 
reduced  to  a  very  low  grade.  Owing  to  their  nearness  in  specific 
gravity,  marcasite  and  blende  are  very  difficult  to  separate  by  hy- 
oraulic  methods.  Both  electrostatic  separation  and  roasting  with 
magnetic  separation  are  in  operation.  Twenty-five  concentrating 
plants  in  the  district  are  equipped  with  roasters  and  magnetic  sepa- 
rators, in  addition  to  which  the  Joplin  Separating  Company,  at  Gra- 
lena  makes  a  business  of  separating  low-grade  blende-marcasite  ores. 
The  concentrates  after  being  dried  are  roasted  in  a  long,  slowly  re- 
volving cylinder  lined  with  fire-brick.  The  roasting  is  carried  far 
enough  to  render  the  marcasite  magnetic,  but  not  to  drive  off  all  the 
sulphur,  after  which  the  concentrates  are  passed  under  the  magnetic 
separator  and  the  iron  is  removed.  At  Platteville,  late  in  1907,  there 
was  begun  the  construction  by  the  American  Zinc,  Lead,  and  Smelt- 
ing Company  of  a  100-ton  electrostatic  separator  equipped  with  dryer, 
3  Blake-Morscher  machines,  and  4  Type  A  Huff  machines.  In  this 
plant  the  expense  of  roasting  and  the  loss  therein  are  saved,  and  the 
separated  marcasite  is  a  merchantable  product. 

Milling  practice  is  much  as  in  the  Joplin  region,  except  that  every- 
thing is  on  a  much  smaller  scale  in  Wisconsin.  The  mills  are  many 
of  them  from  35  to  50  tons  in  capacity,  and  have  but  a  single  jig. 
Those  of  100  tons  or  over,  with  rougher,  cleaner,  and  sand  jigs  and 
concentrating  tables,  have  generally  been  built  in  the  last  few  years. 
There  were  in  the  neighborhood  of  50  new  concentrating  plants 
erected  in  1907,  many  of  them  being  of  the  larger  size.  The  crude 
ore  yields  from  5  to  20  per  cent,  or  more,  of  zinc  concentrates.  The 
contracts,  in  the  case  of  the  larger  mills,  generally  call  for  a  saving 
of  85  per  cent  of  the  blende  in  the  crude  ore,  but  very  likely  in  prac- 
tice this  figure  is  not  often  attained.  The  mining  methods  are 
64949— M  B 1907,  pt  1 35 
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largely  determined  by  the  mode  of  occurrence  of  the  ores,  but  other- 
wise are  similar  to  those  in  vogue  in  working  the  disseminated  ores 
at  Joplin. 

The  zinc  carbonate  ore  is  all  taken  by  the  Mineral  Point  Zinc  Com- 
pany and  made  into  zinc  oxide  in  the  plant  at  Mineral  Point,  Wis. 
A  considerable  amount  of  the  low-grade  zinc  blende  concentrate  is 
used  in  the  same  way.  Only  the  higher  grade  zinc  blende  concen- 
trates are  sold  for  manufacture  into  spelter. 

The  writer  takes  pleasure  in  acknowledging  the  assistance  of  Prof. 
R.  B.  Brinsmade  in  securing  the  statistical  mine  data  for  Wisconsin. 

Benton  district. — The  Amalgamated  Zinc  Company  opjerated  the 
Empress  mine,  equipped  with  a  100-ton  mill,  producing  zinc  blende, 
and  the  Jughandle-Open  Cut  mine,  with  a  150-ton  mm,  producing 
zinc  carbonate.  A  30-ton  roaster  and  magnetic  separator  was  addea 
to  the  Empress  plant  in  Jime.  The  Monarch  Zinc  Company,  operat- 
ing a  100-ton  mill,  was  consolidated  with  the  Amalgamated  Zinc 
Company  in  November. 

The  Benton  Mining  and  Development  Company  completed  a  new 
mill  in  January.  It  is  of  the  Joplin  type,  with  60  tons  capacity. 
The  Corr  Mining  Company  completed  a  50-ton  mill  in  Jime,  and 
made  a  large  production  of  lead,  opening  uj)  also,  it  is  reported,  a 
large  body  of  zinc  carbonate.  The  Etna  Mining  Oampany  erected  a 
150-ton  mill,  which  began  operation  in  July  and  made  a  fine  output 
of  zinc  blende.  The  Fox  Lead  and  Zinc  Company  built  a  75-ton 
mill,  which  made  a  short  run  and  then  closed  down  to  install  new 
pumps.  The  Frontier  Mining  Company  entered  the  ranks  of  the 
producers  in  April,  when  the  new  75-ton  mill  was  completed.  The 
Grant  Mining  and  Lumber  Company  completed  Grant  No.  1  (Star) 
mill  with  75-ton  capacity  in  April,  and  began  the  erection  of  Grant 
No.  2  (Swift  &  Rooney),  to  have  a  capacity  of  100  tons.  This  mill 
was  nearly  finished  when  the  decline  in  ore  prices  stopped  all  work. 
The  Mifflin  &  Linden  Mining  Company  began  the  construction  of  a 
100-ton  mill  at  the  Ollie  Belle  mine,  which  was  not  yet  finished  at 
the  close  of  the  year.  The  Madison  Exploration  Syndicate  erected 
a  40-ton  mill.  The  Emerald  and  Looney  mines  were  among  the  pro- 
ducers for  the  ,year. 

Cuba  City  district. — The  Baxter  Mining  Company  has  a  mill  and 
full  equipment,  and  made  a  good  production  of  zinc  concentrates  dur- 
ing the  year.  The  Best  Mining  Company  completed  a  100-ton  mill 
in  September  and  made  a  small  production  of  lead.  The  Wilkinson 
mine  reported  a  good  production  of  lead  for  the  year.  The  Dall  Lead 
and  Zinc  Company  made  a  good  output  of  lead  and  zinc  concentrates 
with  their  100-ton  mill.  A  roaster  and  magnetic  separator  was  added 
to  the  equipment  in  February.  The  Henrietta  Mining  Company 
began  the  construction  of  a  50-ton  concentrating  plant,  which  was 
not  completed  at  the  close  of  the  year.  The  Meekers  Grove  Mining 
Company  completed  a  75-ton  mill  in  December.  The  Rico  Mining 
Company  erected  a  mill  which  was  completed  and  in  operation  in 
October.  The  Roosevelt  Mining  Company  added  a  new  roaster  and 
magnetic  separator  to  its  equipment.  The  Vandeventer  Lead  and 
Zinc  Mining  Company  began  the  erection  of  a  100-ton  mill,  which 
was  not  completed  at  the  close  of  the  year.  The  Midway  Mining 
Company  completed  a  mill  in  November,  and  the  Jarratt  Lead  and 
Zinc  Mining  Company  began  the  erection  of  one  late  in  the  year. 
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Dodgeville  district. — The  Blue  Mounds  Mining  and  Smelting  Com- 
panjr  was  largely  engaged  in  construction  and  development  work 
during  the  year,  but  reported  a  small  production  of  zinc  ore  concen- 
trated on  a  25-ton  mill.  The  McKmlay  Zinc  Mining  Company 
started  its  50-ton  mill  in  May,  operating  both  inclined  and  main 
shafts.  The  Eising  Sun  Lead  and  Zinc  Company  completed  a  25- 
ton  mill,  and  reported  a  small  production  of  zinc  blende  and  lead 
concentrates.  The  Snowball  Mining  and  Milling  Company,  operat- 
ing a  50-ton  mill,  made  a  fair  production  of  lead  and  zinc  concen- 
trates. The  Conservative  Lead  and  Zinc  Mining  Company  operated 
the  Williams  mine,  equipped  with  a  50-ton  mill  and  electric  drills. 
The  Western  Belle  mine  has  changed  hands,  and  is  now  the  property 
of  the  Curry  Lead  and  Zinc  Mining  Company. 

Hazel  Green  district — ^The  Hazel  Green  branch  of  the  Chicago 
and  Northwestern  Railway  was  completed  to  Hazel  Green  in  Oc- 
tober, ^ying  better  transportation  facilities. 

The  Kennedy  Mining  Company,  operating  a  100-ton  mill  equipped 
with  roaster  and  magnetic  separator,  was  a  consistent  producer 
throughout  the  year  and  had  a  fine  output  of  zinc  blende  concen- 
trates and  considerable  lead.  The  Murphy  Mining  and  Develop- 
ment Company  completed  a  150-ton  mill  m  September,  1907,  and 
operated  it  for  two  months.  It  is  equipped  with  3  jigs,  roaster,  mag- 
Betic  separator,  and  air  compressor.  The  Mills  Mining  and  Re- 
duction Company  is  equipped  with  a  200-ton  mill,  roaster,  magnetic 
separator,  air  compressor,  and  everything  complete,  at  a  reported 
cost  of  $73,000.  Tne  mine  made  the  largest  production  of  the  dis- 
trict in  1907.  « 

The  Square  Deal  Mining  Company,  operating  a  100-ton  mill,  and 
the  Winnebago  Mining  Company  each  made  a  good  output. 

Highland  district. — The  construction  of  32  miles  of  railway  from 
Mineral  Point  to  Highland  has  given  the  large  producers  of  zino 
carbonate  in  that  district  direct  connection  with  their  natural  market, 
the  zinc  oxide  works  of  the  Mineral  Point  Zinc  Company. 

The  Franklin  Mining  Company,  operating  a  40-ton  mill  equipped 
with  concentrating  tables  and  driven  by  gasoline,  reported  a  good 

{)roduction  of  zinc  blende  and  zinc  carbonate.  The  mill  of  the  High- 
and  Mining  Company  was  destroyed  by  fire  August  30,  1907.  A 
new  mill  was  contracted  for,  to  be  finished  by  the  close  of  the  year. 
At  the  Kennedy  mine  the  same  company  completed  an  inclined  shaft 
and  contracted  for  a  mill  equipped  with  concentrating  tables,  to  be 
completed  early  in  1908. 
The  Red  Jacket  Mining  Company  in  September  completed  a  mill 

auipped  with  Cooley  jigs.  The  Clark  mine  of  the  MiflJin  &  Linden 
imng  Company,  equipped  with  a  100-ton  mill,  made  an  output  of 
lead  and  zinc  concentrates.  The  Milwaukee-Highland  Zinc  Mining 
Company  purchased  the  Chicago-Benton  mill,  and  remodeled  and 
installed  it  at  the  mine  in  August.  The  Minter  Mining  Company 
erected  a  100-ton  mill  equipped  with  concentrating  tables. 

Linden  district. — ^The  plant  of  the  Glanville  Mining  Company 
made  a  good  production  of  lead  and  zinc  blende  concentrates,  in  ad- 
dition to  whicn  considerable  ore  was  milled  for  the  Dark  Horse  Min- 
ing  Company.  The  Platteville-Linden  Mining  Company  completed 
a  T6-ton  mill  in  October,  which  ran  about  thirty  days  before  closing 
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down.  The  Linden  (Mason)  mine  of  the  Miffin  &  Linden  Mining 
Company,  beginning  in  February,  was  operated  steadily  until  the 
general  shut  down,  making  a  big  production  of  zinc  concentrate.^ 
The  naill  has  a  capacity  of  100  tons.  Ross  Brothers,  operating  a  60- 
ton  mill,  reported  a  big  production  of  zinc  blende  and  lead  concen- 
trates. 

Livingston  district, — The  Coker  mine  of  the  Mifflin  &  Linden  Min- 
ing Companjr,  equipped  with  a  100-ton  mill  and  roaster,  was  in 
steady  operation,  and  made  a  fine  production  of  zinc  blende  concen- 
trates and  some  lead.  The  La  Follette  Mining  Company  shipped 
some  hand-cleaned  lead  and  zinc  carbonate  ore.  The  New  Crescent 
Mining  Company  operated  their  new  50-ton  mill  for  a  short  time^ 
making  a  small  output.  .  The  Sunrise  Mining  Company  reported  a 
good  output  of  zinc  blende  concentrates.  The  Sunset  mme  pro- 
duced a  considerable  quantity  of  lead  concentrates.  The  Dolan, 
Dietzman,  and  Cushman  mine  carried  on  development  work. 

Mifflin  dstrict, — The  Grunow  Mining  Company  made  a  good  out- 
put of  zinc  blende  concentrates  from  its  50-ton  mill.  The  Slack  Min- 
ing Company  completed  a  50-ton  mill  late  in  the  year  and  made  a 
small  production.  The  Peacock  Mining  Company,  was  in  operation 
and  produced  a  fair  quantity  of  good  grade  sphalerite  concentrates. 

Mineral  Point  district. — The  Hazel  Patch  Mining  Company's  100- 
ton  mill  was  equipped  with  Cooley  jigs  in  May  and  operated  for  a 
portion  of  the  year,  making  a  moderate  output  of  zinc  blende  with 
some  lead.  A  roaster  and  magnetic  separator  was  added  in  Septem- 
ber. The  John  Ross  mine  made  a  fair  production  of  lead,  zinc 
blende,  and  zinc  carbonate.  The  Liverpool  mine,  equipped  with  a 
40-ton  mill,  and  the  Tripoli  Mining  Company,  operatmg  a  60-ton 
mill  equipped  with  roaster  and  magnetic  separator,  each  made  a  good 
output  of  zinc  blende  concentrates.  The  Earl  Lead  and  Zinc  Com- 
pany, operating  several  miles  southwest  of  Mineral  Point,  completed 
a  56-ton  mill  late  in  the  year  and  made  a  short  run.  The  Mern' 
Christmas  Lead  and  Zinc  Mining  Company  began  the  construction 
of  a  50-ton  mill,  which  was  completed  late  in  the  year,  but  not  oper- 
ated. The  Harris  Mining  Company  began  to  sink  an  inclined  shaft 
and  to  erect  a  mill. 

Platteville  district, — The  Acme  Mining  Company  completed  a  100- 
ton  mill  in  August  and  a  30-ton  roaster  and  magnetic  separator  in 
December.  A  good  production  of  zinc  concentrates  was  reported. 
The  Big  Jack  Mining  Company  was  reorganized  in  October,  becoming 
the  AA^.-M.  Mining  Company.  It  is  equipped  with  a  200-ton  concen- 
trating plant,  and  made  a  fair  output  of  lead  and  zinc  concentrates. 
The  Enterprise  mill  of  the  Platteville  Lead  and  Zinc  Company  was 
overhauled  and  new  jigs  were  installed.  The  mill  has  a  capacity  of  50 
tons,  and  is  equipped  with  concentrating  tables  and  a  roaster  and  mag- 
netic separator.  The  company  reported  a  good  production  of  lead 
and  zinc  concentrates.  The  Grant  County  Mining  Company  erected  a 
75-ton  mill  and  made  a  fair  production  of  zinc  concentrates.  The 
Hodge  Zinc  Mining  Company  completed  a  concentrating  plant  of 
75  tons  capacity  in  October,  and  made  a  good  output  of  zinc  concen- 
trates. After  milling  the  iron  is  separated  at  a  neighboring  roasting 
and  separating  plant.  The  Hibernian  Mining  Company  completed 
a  new  100-ton  mill  in  May,  and  made  a  small  output  of  zinc  concen- 
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trates  before  closing  down.  The  mill  was  later  sold  under  foreclosure 
and  the  mine  abandoned.  The  Klar-Piquette  Mining  Company, 
bought  the  Phoenix  50-ton  mill,  installed  it  at  the  mine,  and  began 
shipping  ore  in  June.  A  good  production  of  zinc  concentrates  was 
reported.  The  Platte  Zinc  Mining  Company  was  engaged  in  pros- 
pecting during  1907.  The  mine  has  a  complete  concentrating  plant 
equipped  with  5  jigs.  The  Royal  Zinc  Mining  Company  completed 
a  concentrating  plant  in  October,  and  liiade  a  good  production  of 
high-grade  zinc  concentrates.  The  mill  has  a  capacity  of  100-tons, 
and  is  equipped  with  roaster  and  magnetic  separator.  The  St.  Rose 
Mining  Comjpany  made  a  good  production  of  zinc  concentrates..  The 
Graham  &  Stevens  mine  made  a  fair  production  of  high-grade  zinc 
concentrates.  The  mine  is  equipped  with  a  50-ton  mill  and  is  oper- 
ated by  a  day  level  or  tunnel.  The  Weigel  Mining  Company  erected 
a  60-ton  concentrating  plant  which  was  finished  in  December,  but  was 
not  operated.  The  Empire  Mining  Company  operating  a  100-ton 
mill  with  roasting  equipment  made  a  large  production. 

Potoai  district. — ^The  Grant  Mining  and  Lumber  Company,  the 
Potosi  Mining  and  Milling  Company,  the  Dutch  Hollow  Lead  and 
Zinc  Mining  Company,  and  the  Horseshoe  Zinc  Company  are  pros- 
pecting ana  developing  properties  in  the  vicinity  of  Potosi.  The 
Preston  Point  Mining  and  Milling  Company  completed  a  90-ton  mill, 
which  made  a  short  run.  The  Little  Horseshoe  mine  produced  con- 
siderable lead  ore  from  a  depth  of  150  feet.  The  King  Solomon 
Mining  Company  and  the  Wisconsin  Metal  Company,  operating  in 
Pennakamp  bluff,  are  driving  tunnels  into  the  hill. 

Other  districts. rr-The^  Big  Four  Mining  Company,  in  the  Buncombe 
district,  began  the  erection  of  an  80-ton  mill,  which  was  not  finished 
at  the  close  of  the  year.  The  lease  of  the  Rowley  Mining  Company, 
on  the  Gillette  tract  at  Buncombe  station,  was  forfeited.  The  O.  P. 
David  Mining  Company,  operating  at  Montfort,  completed  a  75-ton 
mill  in  March  and  operated  actively  until  October,  when  operations 
stopped  on  account  of  the  low  price  of  ore.  The  Brown  Croft  Min- 
ing Company,  of  Shullsburg,  made  a  fair  production  of  zinc-blende 
concentrates.  The  mine  is  worked  by  an  inclined  shaft,  and  is 
equipped  with  a  50-ton  concentrating  plant,  roaster,  and  magnetic 
separator. 


GOLD,  SILVER,  COPPER,  LEAD,  AND  ZINC  IN  THE 
EASTERN  STATES. 


(MFNE  PRODUCTIOX.) 


By  H.  D.  McCaskey. 


INTRODUCTION. 

This  report  is  a  statement  and  review  of  the  production  of  the  gold, 
silver,  copper,  lead,  and  zinc  mines  of  the  Eastern  or  Appalacnian 
States  for  1907,  and  includes  Alabama,  Georgia,  New  Hampshire, 
New  Jersey,  North  Carolina,  South  Carolina,  Tennessee,  Vermont, 
and  Virginia,  all  of  which  produced  one  or  more  of  these  metals  dur- 
ing the  year.  The  territory  thus  covered  is  for  the  greater  part 
comcident  with  the  broad  belt  of  old  metamorphic  and  associated 
igneous  rocks  extending  southwesterly  from  Vermont  to  Alabama. 
The  zinc-lead  belt  of  southwest  Virginia,  however,  and  its  extension 
into  East  Tennessee,  lies  to  the  west  of  this  great  Appalachian  belt, 
and  is  contained  within  the  limestones  and  dolomites  of  Cambro- 
Ordovician  time. 

In  addition  to  the  mines  of  gold,  copper,  lead,  and  zinc  ores  which 
form  the  main  consideration  of  this  report,  pyrite  mines  known  to  be 
actually  producing  copper  ores  are  also  taken  into  account,  and  the 
tonnage  of  chalcopyrite  or  cupriferous  pyrite,  producing  copper  and 
silver,  is,  for  the  purpose  of  the  report,  the  tonnage  of  these  mines. 

The  production  given  in  the  following  tables  is  that  reported  by 
the  mines  to  the  l^ited  States  Geological  Survey  and  may  differ  in 
details  from  the  figures  of  the  refineries  and  of  the  United  States  Mint. 
The  latter  represent  the  actual  production  for  the  year  of  the  metals 
in  marketable  form,  whereas  the  figures  of  the  mine  reports  represent 
the  metals  in  the  ore  mined  and  sold  or  treated  during  the  year  in 
review.     The  agreement  between  the  sets  of  figures  is  usually  close. 

PRODUCTION. 

The  total  value  of  the  production  of  gold,  silver,  copper,  lead,  and 
zinc  in  the  Eastern  States  for  the  calendar  year  1907  was  $5,729,998. 
This  output  was  from  105  producing  mines,  of  which  59  were  placers. 
The  gold  product  was  11,605.26  fine  ounces,  valued  at  $239,902,  and 
the  yield  of  silver  was  85,661  fine  ounces,  valued  at  $56,536.  The 
total  value  of  the  precious  metals  amounted  to  $296,438,  and  as  com- 
pared with  that  01  1906  showed  an  increase  of  $17,  there  being  an 
increase  in  value  of  gold  of  $3,171,  but  a  decrease  in  value  of  silver 
of  $3,154.  The  falling  off  in  silver  production  was  directly  due  to 
the  depressed  condition  of  the  copper  market  in  the  latter  part  of 
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1907  and  the  closing  down  of  the  cliief  copper  mines  of  North  Caro- 
lina. Of  the  gold,  1,660.77  fine  ounces  were' obtained  from  placer 
mines,  9,425.85  fine  ounces  from  quartz  mines,  and  518.64  fine  ounces 
from  copper  mines.  Of  the  silver,  109  fine  ounces  were  obtained 
from  placers,  1,211  fine  ounces  from  quartz  mines,  84,167  fine  ounces 
from  copper  mines,  and  174  fine  ounces  from  lead  mines.     Of  ores 

Sroducing  the  precious  metals  there  were  mined  60,634  short  tons  of 
ry  or  siliceous  ores,  with  an  average  value  of  gold  and  silver  of  $3.21 
per  ton,  and  617,865  short  tons  of  copper  ores,  with  an  average  value 
of  $0,119  in  precious  metals  to  the  ton.  The  558,487  short  tons  of 
copper  ore  from  the  Ducktown  mines,  averaging  only  $0,072  to  the 
ton,  being  omitted,  there  were  59,378  tons  of  copper  ore  mined, 
averaging  $0,403  to  the  ton  in  silver  and  gold.  In  addition  to  the 
precious  metals  the  Eastern  States  produced  20,307,180  pounds  of 
copper,  valued  at  $4,061,436;  140,599  pounds  of  lead,  valued  at 
$7,451,  and  22,748,193  pounds  of  zinc,  valued  at  $1,364,673.  The 
copper  production  showed  an  increase  in  quantity  of  1,457,575  pounds 
and  in  value  of  $404,161;  and  the  lead  production  showed  a  corre- 
sponding increase  of  130,849  pounds,  valued  at  $6,895.  The  zinc 
production  is  reported  for  the  first  time  and  therefore  can  not  be 
compared. 

Following  is  a  tabulated  statement  of  the  production  of  the  Eastern 
States : 

Production  of  gold,  silver,  and  associated  metals  in  Eastern  States  in  1906  and  19(fl. 


Gold.                               SUvor. 

i              Coppj'r. 

1900 

1907 

Quantity.  '     Value.        Quantity.  |     Value. 

Fine  0Z8.                            Fine  ozs. 
.      11,451. 8<i         5230,731             89, OSS           ?59,(i90 
ll,(i05.2()           239,9(r2             85,G(il             56,530 

!  Quantity. 

1    Pounds. 
18,849,(i05 
20,307,180 

Value. 

»?.(>17  2:5 
4,061,436 

Increase  ( +  }  or  dwroase  ( -  ). 

+  153.40           +3,171            -3,427           -3,154 

i 

-f  1,457, 575 

1 

+  404,161 

Lead.                                          Zinc. 
Quantity.           Value.            Quantity. 

Pounds.                                    Poundx.      \ 
9,750  1                 S550              (o) 
140,599  1                7,451           22,748,193 

Value. 

Total  valu^. 

1900 

1907 

$1,304,073 

"$3,954,252 
5.729,998 

Increase  (4-)  or  decrease  (-  ) 

+  130,849}            +-0,895       +-22,748,103         +1,304,673 

a  ^- 1,775,746 

«  No  mine  report  in  1900  on  zinc  production. 


The  total  tonna<2:o  from  deep  mines  in  1907  was  906,103  short  tons, 
yielding;  So, 695, 595  in  gold,  silver,  copper,  lead,  and  zinc.  This  gives 
an  average  total  value  per  ton  of  $6.29. 


GOLD. 

The  gold  production  of  the  Eastern  States  in  1907  was  11,605.26 
fine  ounces,  which,  at  the  standard  value  per  fine  ounce,  amounted  to 
$239,902 — an  increase  in  value  of  $3,171  as  compared  with  the  pro- 
duction of  1906.  The  most  notable  increase  in  gold  production  in 
1907  was  from  Georgia,  to  which  State  an  increase  of  $33,758  is 
credited.  This  gain  was  the  result  in  part  of  the  activity  of  the 
Franklin  mine.     Three  other  States — Alabama,  North  Carolina,  and 
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Vermont — each  showed  slight  mcreases,  that  of  the  first  being  due  to 
the  continued  operations  of  the  Hog  Mountain  mines  aided  bj  a 
sUght  production  of  the  Tallapoosa  mine  and  of  extraction  of  precious 
metals  from  copper  obtained  from  the  pyrite  mines  at  Pyriton,  and 
that  of  the  last  to  increased  activity  in  the  Orange  County  copper 
mines.  Decreases  of  production  of  gold  were  shown  in  all  the  other 
States  of  the  South  in  1907,  and  in  some  measure  reflected  the  indus- 
trial conditions  of  the  jrear.  It  is  thought  that  the  year  1908  will 
show  a  material  increase  in  the  gold  production  of  the  Southern  States. 

SILVER. 

The  production  of  silver  in  the  Eastern  States  in  1907  was  85,661 
fine  ounces,  valued  at  $56,536,  the  average  value  of  silver  per  fine 
ounce  in  1907  being  66  cents.  A  decrease  in  value  of  $3,154  was 
shown  for  the  silver  output  as  compared  with  that  of  1906.  This  was 
caused  chiefly  by  the  low  price  of  copper  and  the  decreased  produc- 
tion of  that  metal  in  the  latter  part  of  1907  in  North  Carolina,  as  the 
greater  part  of  the  silver  product  of  the  Appalachians  is  recovered 
nrom  copper  ores.  On  the  other  hand,  all  or  the  other  States  showed 
slight  increases,  due  partly  to  increased  copper  mining  at  the  pre- 
vailing good  prices  in  the  earlier  part  of  the  year  and  partly  to  the 
increased  output  of  gold.  Comparatively  little  silver  was  recovered 
from  lead  ores  in  1907,  and  no  ores  rich  enough  in  silver  to  be  classified 
as  silver  ores  have  been  mined  for  many  years. 

Production  of  gold  and  silver  in  Eastern  States  in  1907 y  by  States,  in  fine  ounces. 


state. 


Alabama... . 

Ocoii^a., ., 

N«w  Hampthlro , 
North  C«n?liii4. , 
South  CaioUna.. 

Vlr0nla 

Vermont...*..... 


Total, 


Qo\a. 


Quantity,     Value. 


L98 


U,60a26 


t2S,gS2 


82J93 

3.825 

41 


SUTer. 


Quan- 
tity, 


439 

174 

21,(567 

124 

221 
3314 


Valup. 


mo 

570 
11& 

82 

38,516 

146 

2,517 


Total 
^alue. 


ftS,C6l  \     sn,53e 


126,272 
65,378 
115 
96,4e^ 
54,847 
42,341 

2,5SS 


296,4^ 


In<;reafi«  (+)  or 

decfiaa^  (^)  In 

Talu«  cosnpftred 

wlthim 


Qolil. 


aUirer. 


+*l,0(jl  I 
+33,758 


+        02 
-24,  IW 

-  1,013 

-  a,544 
+        41 


k    ta<ff 

h  t08 

h  llfi 

-  6,3l« 

k  20 

23 


+  3,171  I  -    3.154 


a  Vermont  produced  $880  in  silver  in  1906. 
Source  of  gold  and  silver  in  Eastern  States  in  1907,  by  States,  in  fine  ounces. 


Gold. 

Silver. 

State. 

Placers. 

Dry  or 

siliceous 

ores. 

Copper 
ores. 

Placers. 

Dry  or  1 

siliceous 

ores. 

Copper 
ores. 

250 
780 

Lead 
ores. 

2.03 
1,132.61 

1,232.35 
1,918.50 

22.60 
83.98 

189  ' 
32 

Oeoixla 

52 

N0W  Hamprtif  TO 

174 

Nnrth  Oan>linA 

475.72 
44.75 

3,276.27 
2,604.51 

225.09 

53  1           722 
4              120 

20,892 

""58;358"  ■ 
73 
3,814 

Sonth  Carolina 

TonDMsee 

185.04 

.05 

1.98 

Virginia 

5.66 

395.22 

i48 

1                  1 

Vormont 

Total r . . 

1,660.77 

9,425.85 

518.64 

109  1        1.211 

84,167 

174 

1 
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Number  ofprodiunnp  mines j  ore  'production,  and  average  value  of  gold  and  silver  per  ion 
in  Eastern  States  in  1907 ,  by  States,  in  short  tons. 


Number  of 
miiififl. 

Ota  proaoction  rrom  deep  mliuis  and  ftvera«i&  vAlue  In  gold  6M  ilvtr 
per  abort  ton  mined. 

St&te, 

1^ 

1 

3 

Dry  or  m- 
eeoiiAot««. 

Copper  oma. 

Lead  ores. 

ZlDeom. 

¥ 

h 

1 

II 

1^ 

II 

5^  ,5> 

A  I  a  b  A  m  ft  , 
MarylSd 

m 

13 

40 
1 

43 
B 
4 
B 
3 

25,027 
223,621 
M9,6S2 

30,108 
501,805 

2&,m 

12,333 

14j887 

|4,38£ 

10,740 

tSLm 

i 

1 

New  Jerwy. 

I32i,ixt 

North  CaroUnUi 

m 
f. 

8,421 
36,106 

8.09 
].40 

li,2Gl 

3.54 

■*•'     1 

South  CojoHtm 

1 

'fAnnAAi^^e 

55e;487' 
2e,044 
12,333 

'".072' 

.ot^ 

.313 

3,318  - 

Vlrglnift J    1 

1,13« 

7.33 

fl665 

fa,  444 

Vflrmoct* 

Total 

w 

46 

105 

000,1^ 

60,634 

3.21     017,885 

,114 

665 

.444  22B,9i»l 

a  Includes  lead  ore  of  New  Hampshire 


COPPER. 


The  copper  production  of  the  Eastern  States  in  1907  amounted 
to  20,307,180  pounds,  valued  at  the  average  price  for  the  year  of  20 
cents  per  pound  at  $4,061,436.  This  production  was,  as  usual, 
chiefljr  from  the  famous  Ducktown  mines  of  Tennessee;  but  Alabama, 
Georgia,  Maryland,  North  Carolina,  Vermont,  and  Virginia  all  con- 
tributed. North  Carolina  and  Vermont  each  producing  over  500,000 
pounds.  The  total  production  of  the  Eastern  States  showed  an 
mcrease  of  1,457,575  pounds  of  copper,  valued  at  $404,161,  as  com- 
pared with  the  output  of  1906.  This  increase  was  caused  both  by 
better  prices  at  the  oeginning  of  the  year  and  by  the  reopening  of  the 
well-known  mines  of  Orange  County,  Vt.  On  the  other  hand, 
the  production  of  the  mines  of  Gold  Hill,  N.  C,  was  greatljr  curtailed 
by  the  closing  down  of  work  durinor  the  period  of  depression  at  the 
end  of  1907.  The  copper  ores  or  the  Eastern  States  yielded  an 
average  of  32.9  pounds  of  copper  to  the  ton.  There  seems  to  be 
consioerable  promise  of  increased  copper  production  from  these 
States,  particularly  from  the  Virgilina  field  in  Virginia  and  North 
Carolina,  from  Vermont,  and  from  large  pyrite  deposits  containing 
copper.  This  copper  from  pyrite  mines  has  been  neglected  to  a  large 
extent  in  the  past. 

LEAD. 

The  lead  production  of  the  Eastern  States  in  1907  amoimted  to 
140,599  pounds,  valued  at  $7,451,  the  average  value  for  the  metal 
during  the  year  being  5.3  cents  per  pound.  The  lead  ores  vielded 
an  average  of  189.8  pounds  of  metal  to  the  ton.  This  production 
came  from  New  Hampshire,  Georgia,  and  Virginia,  the  latter  furnish- 
ing the  bulk  of  the  production.  There  seems  little  likelihood  of  an 
important  supply  or  this  metal  from  these  States  in  the  future, 
although  the  production  of  1907  represented  an  increase  of  130,849 
pounds,  valued  at  $6,895,  as  compared  with  the  output  of  1906. 
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ZINC. 

During  1907  the  spelter  production  of  the  Eastern  States,  as  report- 
ed from  the  producing  mines,  amounted  to  22,748,193  pounds,  vdued 
at  $1,364,673.  The  average  price  of  spelter  for  the  year  was  5.9 
cents  per  pound.  The  zinc  ores  yielded  an  average  of  100.2  pounds 
of  metal  to  the  ton.  As  figures  for  the  production  of  this  metal  were 
not  obtained  from  the  mines  in  1906,  comparisons  can  not  be  made. 
The  great  bulk  of  the  zinc  production  was  from  the  famous  mines  at 
FraDMin  in  New  Jersey,  which  coQtinued  their  inmortant  vearly 
contribution  of  this  metal  to  the  world's  supply.  The  southwest- 
em  extension  into  Tennessee  of  the  Virginia  zinc  belt,  however,  was 
vigorously  prospected  and  developed  (kiring  the  year,  and  produc- 
tion was  reported  from  a  number  of  mines. 


Production  of  copper,  lead,  and  zinc  in  Eastern  States  in 

1907,  by  States,  in 

pounds. 

State. 

Copper. 

Lead. 

Ztno 

Quantity. 

Valae 

Quantity. 

Value. 

Quantity. 

Value. 

122,078 

$24,636 

Nfl^ Hwripfliifpp. .'.  ,  .r .     ' 

a  140,600 

87,461 

New  Jeney 

22,620,660 

81,361,773 

North  Ca^Una 

682,062 

68,880 
660,426 

116,416 

3,778,623 

11.776 

130,065 

Tenneeeee... . . . 

218.643 

12,900 

VJfgInf* 

Veimoat 

Total 

20.307,180 

4,061,436 

140,600 

7,461 

22,748,103 

1,364,673 

a  Includes  lead  production  of  Georgia  and  Virginia. 

Number  of  copper,  lead,  and  zinc  producing  mines,  ore  tonnage,  and  average  pounds  of 
metat  recovered  per  short  ton  of  ore  in  Eastern  States  in  1907,  by  States, 


rolaw. 

Copper  ore. 

Le&d  ore. 

ZIocore, 

•M*. 

'1 

1 

1 

1 

< 

i 

^ 

^^1 

f^  lu  o 

wid  Maryland....... 

New  Jereey              .  *. 

3 

Short  tont. 

10,740 

Pounds. 
11.6 

Bhort  iofu. 

PoitndM. 

Short  tont 

Foandt. 

3^,631 

100.7 

North  Carolina , 

7 

a 

3 

U,26l 
666,187 

3fi,044 
13,333 

61.7 
d3.8 

63.7 

T(MUlf0#M 

It 

Z,Zl& 

61.8 

Vlr^nla.   ,,. 

flaw 

(I180.S 

Vermont , . , , 

Total...--  

Ifl 

2 

3 

fll7.»6S 

32.0 

665 

1S9.S 

230.039 

100.3 

a  Includes  lead  production  of  New  Hampshire. 

PROOR£|SS  OF  THE  MINING  INDUSTRY  DURING  THE 

YEAR. 

During  1907,  as  compared  with  conditions  of  the  preceding  year, 
there  was  a  general  increase  of  mining  activity  in  the  Eastern  States. 
This  was  shown  in  the  resumption  or  work  upon  previous  producing 
mines  that  had  closed  down,  as  in  the  copper  mines  of  Vermont  and 
the  zinc  mines  of  Tennessee,  and  in  a  greater  amount  of  prospecting 
and  development  work.     In  Alabama  the  work  of  the  Gold  Ridge 
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Mining  Company  was  new;  in  Georgia  there  was  a  notable  increase 
in  production;  and  in  North  Carolina  conditions  remained  as  active 
as  m  1906  until  the  depression  of  the  fall,  when  the  Union  mines  sus- 
pended work,  as  did  tne  Seminole  mine  of  Georgia.  The  two  most 
productive  gold  mines  of  the  South,  the  Haile,  of  South  Carolina,  and 
the  lola,  of  N  orth  CaroUna,  continued  their  operations  uninterruptedly 
throughout  the  year.  The  third  gold  mine,  in  order  of  production, 
the  Franklin,  of  Georgia,  greatly  increased  its  output  and  reported 
plans  for  still  more  active  operations.  In  Tennessee  there  was 
mcreased  production  at  Ducktown  and  new  work  in  the  zinc  deposits, 
but  the  gold  placers  of  Monroe  County  produced  nothing.  In  Vir- 
ginia interest  in  the  Virgilina  field  and  steady  production  of  pyrites 
were  notable.  Toward  the  close  of  the  year  the  low  state  of  the 
copper  market  and  the  generally  depressed  industrial  conditions  tended 
somewhat  to  lower  the  record  of  an  unusually  prosperous  year. 

PRODUCTION  BY  STATES. 

ALABAMA. 

Production  of  gold  and  silver  in  Alabama  in  1906  and  1907 ,  in  fine  ounces. 


Year. 

Gold. 

SUver. 

Total 

Quantity. 

Value. 

$24,921 
25,982 

Quantity. 

Value. 

value. 

1906 

1,205.65 
1,256.88 

124 
439 

$83 
290 

26,272 

1907 

Increase  (4-)  or  decrease  (-) 

+51.33 

+  1,061 

+315 

+207  1          +1,26$ 

During  1907  Alabama  produced  gold  and  silver  to  the  value  of 
$26,272,  an  increase  over  the  production  of  these  metals  in  1906  of 
$1,268.  The  gold  yield  was  1,256.88  fine  ounces,  valued  at  $25,982— 
an  increase  in  quantity  of  51.33  fine  ounces  and  in  value  of  $1,061. 
The  silver  yield,  always  small,  was  439  fine  ounces,  valued  at  $290. 
Alabama  also  produced  some  copper  in  the  form  of  cement  recov- 
ered from  treatment  in  acid  works  of  the  cupriferous  pyrite  ores  of 
Pyriton,  in  Clay  County.  The  copper  production  of  Alabama  came 
from  a  single  producer  in  1907,  and  in  order  to  protect  individujJ 
returns  the  figures  have  been  combined  with  those  of  Georgia  and 
Maryland,  which  also  report  but  a  single  producer  each. 

Tne  gold  belt  of  the  Appalachian  States  terminates  in  the  east- 
central  portion  of  Alabama  and  includes  parts  or  all  of  Cleburne, 
Randolph,  Clay,  Talladega,  Tallapoosa,  Coosa,  Chilton,  and  Elmore 
counties.     The  area  involved  is  roughly  that  of  an  equilateral  trian- 

fjle,  with  one  side  lying  along  the  middle  third  of  the  Alabama-Georria 
ine,  and  is  about  4,000  square  miles  in  extent.  The  geological  rela- 
tions have  previously  been  briefly  described  by  Phillips,"  Smith,* 
McCaskey,*^  and  other  writers  who  have  studied  them  in  the  field. 

The  rocks  within  this  area  include  the  ''Talladega"  or  Ocoee 
metamorphic  rocks,  chiefly  slates  and  sandstones,  and  probably  of 

o  Phillips,  W.  B.,  A  preliminary  report  on  a  part  of  tho  lower  gold  belt  of  Alabama:  Bull.  Qeol.  Sur- 
vev  Alabama  No.  3,  181)2. 

i>  Brewer,  W.  M.,  Smith,  E.  A.,  Hawe*?,  G.  W.,  Clements,  J.  M.,  and  Brooks,  A.  H.,  A  preliminary 
report  on  tho  upper  gold  l)elt  of  Alabama,  with  supplementaiy  notes  on  the  most  important  variedes 
of  metamorphic  or  crystnlline  rocks  of  Alabama:  Bull.  Geol.  Survey  Alabama  No.  5, 1896. 

c  McCaskey,  H.  D.,  Notes  on  some  gold  deposits  of  Alabama:  Bull.  U.  S.  Geol.  Survey  No.  340, 1908. 
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Cambrian  age;  a  smaller  area  of  later  slates,  probably  Devonian 
or  early  Carboniferous,  luring  along  the  northwestern  border  of  Clay 
County;  gneisses  and  schists,  probably  pre-Cambrian;  and  intrusive 
granites  and  greenstones.  Three  fairly  well  defined  belts  of  the 
*' Talladega"  slates,  which  are  provisionally  correlated  with  the 
Ocoee,  occur  within  this  area,  striking  northeast  and  southwest  and 
dipping  rather  steeply  to  the  southeast.  Within  these  belts  and 
along  their  borders  with  the  more  highly  crystalline  granites  and 
gneisses  occur  most  of  the  gold  and  pyrite  deposits.  The  Hog 
Mountain  fissure  veins,  •  however,  are  in  granite,  and  some  of  the 
lenticular  veins  are  in  gneiss. 

The  year  1907  was  marked  by  the  continuation  of  active  develop- 
ment, of  experiments  with  metallurgical  methods  best  adapted  to  the 
ores,  and  of  steady  production  at  the  Hog  Mountain  mines;  by 
renewed  interest  in  the  old  Silver  Hill  mines  and  in  the  Tallapoosa 
mine,  with  slight  production  from  the  latter  during  the  early  part 
of  the  year;  by  operations  at  Clear  Creek  and  development  at  Gold 
Ridge;  and  by  the  continued  output  of  cupriferous  pyrite  ore  of  the 
Pynton  mines. 

In  Clay  County  the  pyrite  mines  of  the  Southern  Sulphur  Ore 
Company,  at  Pyriton,  produced  a  considerable  tonnage  which  was 
sold  to  sulphuric  acid  plants  and  from  which  some  copper,  silver,  and 
gold  were  obtained.  The  shaft  at  this  mine  is  350  feet  deep.  In 
Cleburne  County  the.  Gold  Ridge  Mining  Company  carried  on  experi- 
ments in  the  placers  of  Clear  Creek  near  Arbacoochee.  A  hvdraulic 
elevator,  giants,  and  sluice  boxes  were  installed  toward  the  close 
of  the  year,  and  an  extensive  campaign  was  planned  for  1908.  There 
was  no  reported  production  from  this  county  for  the  year.  In 
Randolph  County  this  same  company  was  actively  developing  its 

Sroperties  at  Gold  Ridge,  in  the  northeastern  portion  of  the  county, 
unng  the  last  few  months  of  the  year.  Underground  work  included 
an  inclined  shaft  down  100  feet  on  the  vein  and  levels  to  the  extent 
of  250  feet.  The  ores,  so  far  as  developed  above  water  level,  are 
siliceous  and  oxidized  iron  pyrites  ores.  They  are  largely  free  milling, 
and  asteam2-stam{)  mill  was  installed  to  treat  them  in  an  experimental 
way.  No  production  was  reported  for  the  year.  In  Tallapoosa 
County  the  famous  old  Silver  Hill  deposits  were  reopened  for  exam- 
ination, but  nothing  further  was  done  upon  them.  The  Tallapoosa 
mine  furnished  a  small  production  in  the  early  part  of  the  year  and 
was  then  closed  down  pending  a  reexamination  of  this  property  that 
was  being  made  during  the  closing  months  of  the  year.  The  Hog 
Mountain  mines,  of  the  Hillabee  Mining  Company,  near  Yates,  were 
actively  developed  and  furnished  the  greater  part  of  the  production 
of  the  State  in  1907,  as  they  had  done  in  the  last  preceding  years. 
The  ore  deposits  at  this  mine  have  recently  been  bnefly  described." 
The  hill  has  been  pretty  thoroughlv  prospected  by  crosscuts  and 
open  cuts,  and  considerable  ore  has  been  developed.  The  Blue  vein 
and  the  Barren  vein  were  worked  in  1907  by  a  well-equipped  vertical 
shaft  100  feet  deep  and  by  300  feet  of  levels  and  crosscuts.  The 
ores  treated  are  partly  oxidized,  partly  sulphides.  The  process  in 
1907  was  dry  crushing  between  two  sets  of  rolls  and  treatment  in  a 
revolving  kiln  to  350^  F.,  followed  by  cyanide  leaching  in  a  75-ton 

a  McCaakeT,  H.  D.,  Notes  on  some  gold  deposits  of  Alabama.  Bull.  U.  S.  Qool.  Survey  No.  340, 

1008,  pp.  aMi. 
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plant.  A  tiibe  mill  was  run  for  fine  grinding  in  the  early  part  of  the 
year,  but  was  later  abandoned  for  coarse  crushing  alone,  fhe 
process  used  was  working  fairijr  well  with  mixed  oxidized  and  sul- 
phide ores,  but  eflForts  were  continued  to  complete  systematic  experi- 
mentation until  the  treatment  of  highest  efficiency  could  be  worked 
out. 

QEORQIA. 

Production  of  gold  and  silver  in  Georgia  in  1906  and  1907,  in  fine  ounces. 


Year. 

Gold. 

SUver. 

TotaL 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

1,502.05 
3,135.09 

$31,050 
64,806 

509 
864 

$402 
670 

$31,462 
65,378 

1907 

Increase  (+)  or  decrease  (-) 

+1|633.04 

+33,768 

+265 

+168 

+33,926 

The  production  of  precious  metals  in  Georgia  in  1907  amoimted  in 
value  to  $65,378,  an  mcrease  over  the  production  of  1906  of  $33,926. 
Of  gold  there  was  a  production  of  3,135.09  iSne  oimces,  valued  at 
$64,808,  and  of  silver  there  were  864  fine  ounces,  valued,  at  the  average 
price  of  silver  for  the  year,  at  $570.  There  was  thus  an  increase  m 
gold  of  1,633.04  fine  ounces,  valued  at  $33,758,  and  in  silver  of  265  fine 
oimces,  valued  at  $168.  This  is  an  increased  production  of  over  100 
per  cent  both  of  the  gold  and  of  the  total  silver  and  gold  as  compared 
with  the  output  of  1906.  Georgia  produced  copper  and  lead  also,  the 
former  showmg  a  sl^ht  decrease,  the  latter  an  mcrease,  over  the  pro- 
duction for  1906.  Tne  exact  figures,  as  coming  from  single  producers, 
can  not  be  given,  and  they  are,  therefore,  combined  with  those  of  other 
States,  as  shown  in  the  tables.  During  the  year  there  were  4,737  short 
tons  of  ore  mined  and  treated  from  9  deep  mines.  The  total  value  of 
this  ore  in  gold,  silver,  lead,  and  copper  was  $40,640.  The  produc- 
tion of  copper,  silver,  and  lead  was  curtailed  in  Geor^a,  as  elsewhere, 
in  the  latter  part  of  1907.  There  was  considerable  increase  of  gold, 
both  in  development  and  in  production,  from  placer  mining  during  the 
vear.  On  the  whole,  Georgia  took  second  rank  among  the  Appa- 
lachian States  in  the  value  of  production  of  precious  metals  for  1907, 
and  fifth  rank  in  total  value  of  production  of  gold,  silver,  copper,  lead, 
and  zinc. 

As  noted  in  the  report  for  1906,**  the  Appalachian  gold  belt  crosses 
the  northwestern  portion  of  Georgia  and  includes  parts  or  all  of  Car- 
roll, Cherokee,  Cobb,  Fannin,  Forsyth,  Hall,  Haralson,  Lincoln,  Lump- 
kin, McDuffie,  Murray,  Towns,  Union,  White,  and  Wilkes  counties.  ' 
The  best  defined  belt  within  this  area  extends  from  southwest  to 
northeast  from  Alabama  to  North  Carolina  and  includes  most  of  the 
gold,  copper,  and  pyrite  mines  of  Haralson,  Paulding,  Cobb,  Cherokee, 
Forsyth,  Dawson,  Lumpkin,  and  White  counties.  This  has  well  been 
called  the  ^'Dahlonega  Gold  Belt,''^  as  the  important  deposits  of  this 
district  are  within  the  broadest  portion  of  the  belt.  The  rocks  asso- 
ciated with  the  Appalachian  gold  belt  in  Georgia,  as  generally  else- 
where,- consist  largely  of  metamorphosed  igneous  ana  sedimentary 
rocks  of  Cambrian  or  earlier  age,  intruded  by  granites  and  later  by 

a  Mineral  Resources  U  S.  for  1906,  U.  S.  Geol.  Survey,  1907.  p.  327. 

b  Yates,  W.S.,and  others.  A  prelimiDary  report  on  a  part  of  the  gold  deposits  of  Geoigla:    Bull.GeoL 
Survey  Georgia  No.  4— A,  1S90,  p.  33. 
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diabase.  The  ore  deposits  lie  in  the  eastern  ranges  of  the  Blue  Ridge 
and  in  the  Piedmont  rlateau.  To  the  northwest  of  the  gold  belt  occur 
Paleozoic  rocks,  including  the  beautiful  Georaa  marbles,  and  to  the 
southeast  are  the  younger  formations  of  the  Coastal  Plain. 


Production  of  gold  and  silver  in  Georgia 

in  1907  y  by  ccmnitea, 

in  fine  ounces. 

Gold. 

SUver. 

Total 
value. 

County. 

Quantity 

Value. 

Quantity. 

Value. 

Cherokee,  Cobb,  and  Forsyth 

1,438.62 

500.68 

583.31 

542.24 

70.24 

S29,739 
10,350 
12,058 
11,209 
1,452 

27 

780 

29 

19 

9 

S18 

515 

19 

13 

5 

$29,757 
10,865 
12,077 
11,222 
1,457 

Lincoln  and  McDuffie 

Luinplcin 

White 

Other  counties 

Totol 

3,135.09 

64,808 

864 

570 

65,378 

In  Cherokee  County  the  FrankUn  (Creighton)  mine  of  the  Franklin 
Gold,  Pyrite,  and  Power  Development  Company  has  materially  in- 
creased its  output  of  gold  and  silver  over  that  of  1906.  Shafts  Nos. 
1,  2,  and  3  were  not  worked  during  the  year,  but  the  ore  bodies 
worked  from  shaft  No.  3 J  were  actively  developed  down  to  420  feet; 
the  No.  4  inclined  shaft  was  driven  to  900  feet,  and  there  was  consid- 
erable prospecting  by  shafts,  tunnels,  and  open  cuts  to  explore  fully 
the  unaeveloped  territory.  Some  of  the  most  promising  veins  of  this 
property  have  not  yet  been  touched,  owing  to  the  limited  water 
power  and  milling  capacity  at  present  available.  The  conapany  con- 
trols important  resources  tor  water  power  on  the  Etowah  River,  and 
with  development  of  this  and  extension  of  plant,  as  at  present 
planned,  the  Franklin  mine  would  seem  to  pronuse  an  important  out- 
put. As  it  is,  this  has  been  one  of  the  most  successful  mines  of  the 
South  and  a  vindication  of  the  value  of  competent  management 
applied  te  ore  deposits  of  average  grade  which  require  chiefly  suffi- 
cient engineering  and  metallurgical  skill  and  sufficient  capital  to 
develop  them  into  important  producing  mines.  The  siliceous  sul- 
phide ore  is  at  present  treated  in  a  mill  containing  ten  850-pound 
stamps,  with  plate  amalgamation  and  Frue  vanners.  The  concen- 
trates are  roasted  in  a  4-ten  roasting  plant,  and  the  final  treatment  is 
barrel  chlorination.  Copper  and  pyrite  deposits  are  also  found  on  the 
property  of  this  company,  but  are  not  worked  for  lack  of  water 
power.  The  Blake  pyrite  mine,  to  the  southwest  of  the  Franklin 
mine  and  within  the  same  important  gold-copper-pyrite  belt,  pro- 
duced cupriferous  pyrite  during  the  year,  which  was  sold  to  sulphuric- 
acid  plants  for  its  sulphur  value  only.  Cherokee  County  reported  a 
small  placer  production,  as  did  Cobb,  Forsyth,  and  Greene  counties. 

In  Uncoln  County  the  Seminole  mine  produced  gold,  s**  Ver,  copper, 
and  lead,  the  output  being  about  the  same  as  that  of  1906.  Had  the 
mine  not  been  closed  during  the  industrial  depression  of  the  latter 
part  of  the  year,  the  production  would  probably  have  shown  a  mate- 
rial increase.  The  plant  at  this  mine  consists  of  a  40-ton  concen- 
tration plant,  a  reverberatory  roasting  furnace,  and  a  15- ton  blast 
furnace. 

Lumpkin  County  lies  midway  in  the  most  important  gold  belt  of 
Georgia,  which  extends  to  the  northeast  from  Alabama  through  Har- 
alson, Paulding,  Cobb,  Cherokee,  Lawson,   Lumpkin,  White,   and 
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Rabun  counties.  As  is  well  known,  this  county  has  produced  much 
gold  and  was  at  one  time  the  home  of  a  United  States  assay  office. 
The  original  output  was  from  the  surface  workings  of  the  weathered 
auriferous  rock  in  place,  as  well  as  from  ordinary  stream  placers,  and 
the  greater  part  of  the  output  to-day  is  still  from  these  sources. 
The  deep  mines  and  reduction  plants  have  so  far  produced  but  little 
gold,  owing  to  various  causes  for  which  many  conflicting  reasons  are 

fiven.  There  seems  every  probability  that  there  are  important  ore 
odies  available  in  depth  m  this  region,  particularly  in  the  Dah- 
lonega  district,  but  unfortunate  methods  have  largely  prevented 
their  active  development.  It  is  sincerely  to  be  hoped  that  well- 
directed  effort  will  operate  to  bring  to  the  mines  of  tnis  county  the 
Sroductive  importance  they  apparently  deserve.  On  the  Chestatee 
liver  the  Dahlonega  Gold  Mimng  and  Milling  Company  has  actively 
prospected  and  developed  its  various  properties.  The  placers  have 
been  operated  by  hydraulic  method  and  by  dredging,  and  the  Briar 
Patch  and  Calhoun  mines  have  been  prospected  by  open  cuts  and 
shafts,  developing  some  rich  ore  shoots  near  the  sunace.     This  com- 

£any  nas  been  a  producer  during  the  year.  The  Water  Power  and 
[inmg  Company  produced  some  gold  and  silver  from  the  Barlow  cut, 
and  a  number  of  other  producers  reported  small  amounts  of  placer 
gold  from  the  Dahlonega  district. 

The  Lockhart  mine  and  the  Singleton  mine  of  the  Standard  group 
were  both  under  lease  and  producing  gold  at  the  close  of  the  year. 
The  old  vein  of  the  Lockhart  has  developed  some  very  large  ore 
shoots  said  to  average  about  $3  to  the  ton  in  gold.  Above  this  a  new 
vein  containing  a  narrow  streak  of  good  ore  nas  recently  been  pros- 
pected. The  Lockhart  mill  consists  of  20  stamps  of  450  pounds  each, 
10  of  which  were  in  operation  at  the  close  of  the  year.  Amalgamation 
was  by  apron  plates  only.  The  mill  is  also  equipped  with  Wilfley 
tables,  which  have  produced  concentrates  containing  iip  to  $39  in 
gold  from  ore  varying  between  $3  and  $9  to  the  ton.  The  shaft  of 
this  mine  was  84  feet  deep.  A  Cornish  pump  drained  the  mine. 
Water  power  was  used  for  milling  and  pumpmg.  The  Singleton  mine 
was  worked  by  the  '^ Dahlonega^'  method  of  breaking  and  sluicing 
down  weathered  vein  material  by  hydraulic  giants,  followed  by 
stamp  milling.  This  method,  inexpensive  and  in  some  cases  profit- 
able, was  reported  a  signal  failure  in  the  case  of  the  great  Consoli- 
dated mill,  as  the  surface  material  available  in  this  case  was  found  to 
be  lower  in  value  than  the  cost  of  operation.     As  ore  from  under- 

f  round  was  not  available,  the  splendid  plant  of  the  Consolidated  mill 
as  been  closed  down  ever  since  the  '^Dahlonega"  method  failed. 
The  mill  of  the  Standard  Gold  Mining  Company  treating  ore  of  this 
Singleton  mine  consists  of  ten  450-pound  stamps  and  ten  550-pound 
stamps,  with  amalgamation  on  apron  plates  only  and  concentration 
on  two  Wilfley  tables.  The  concentrates  were  roasted  and  chlori- 
nated at  the  Consolidated  plant  while  the  latter  was  in  operation. 
Mining  operations  on  the  Crown  Mountain  properties  were  suspended 
during  the  repair  of  the  dam  of  the  power  plant  on  the  Yahoola 
River.  The  Jumbo  mine  reported  no  production  during  the  year. 
From  rich  ores  of  the  Garnet  and  Dry  Hollow  mines  there  was  a 
small  production  of  gold  in  1907.  At  Auraria,  6  miles  south  of  Dah- 
lonega, there  was  considerable  activity  and  some  production  during 
the  year.     The  inclined  shaft  of  the  Battle  Branch  mine  was  sunk  to 
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a  depth  of  125  feet  and  a  tunnel  was  driven.  The  working  incline  of 
the  Betz  mine  of  the  Piedmont  Mining  and  Milling  Company  was 
extended  to  a  depth  of  425  feet.  A  miff,  consisting  of  10  stamps  for 
preliminary  crushing,  two  5-foot  Huntington  mills  for  fine  grinding 
and  2  Wilfley  tables,  has  been  erected,  and  this  company,  after 
extensive  development,  was  expecting  important  production  m  1908. 
The  total  production  of  Lumpidn  County  for  1907,  although  insig- 
nificant in  comparison  with  its  apparent  resources,  was  $12,077,  of 
which  $12,058  was  gold,  $9,434  being  placer  gold.  This  shows  an 
increase  of  $1,606  over  the  output  of  1906. 

In  McDuffie  County  the  Columbia  mines  have  been  developed  by  a 
450-foot  inclined  shaft  and  a  500-foot  tunnel.  The  mill  is  equipped 
with  10  stamps,  and  crushing  is  followed  by  plate  amalgamation  and 
concentration  on  Wilfley  tables.  Development  underground  and 
experiments  with  extraction  processes  have  preceded  production, 
altnough  the  output  of  gold  and  silver  was  important  in  1907. 

In  White  County  a  number  of  placer  producers  contributed  to  the 
output  of  gold,  chief  among  which  were  the  Blow  dredge  at  Nacoochee 
and  the  Canadian- American  Loud  mines.  The  latter  company  has 
expended  large  sums  on  development  work  on  its  placers  near  Cleve- 
land, and  its  work  was  chiefly  preparatory  to  production  in  1908. 
The  total  production  of  gold  and  silver  in  White  County  in  1907,  all 
of  placer  origin,  amounted  to  $11,222,  as  against  $10,131  in  1906. 

MARYLAND. 

Maryland  produced  no  gold  or  silver  in  1907.  From  the  Liberty 
mine,  near  Union  Bridge,  of  the  Virginia  Consolidated  Copper  Com- 
pany, shipments  of  copper  concentrates  were  made  during  the  year. 
The  production  is  combmed  with  the  copper  output  of  Alabama  and 
Georgia  to  protect  individual  figures.  Construction  was  begun  at 
this  mine  upon  a  modem  150-ton  concentration  plant  designed  to 
treat  the  bomite,  chalcocite,  and  chalcopyrite  ores  reported  here,  and 
a  modem  3-compartment  vertical  shaft  was  being  sunk  in  1907  to 
develop  sufficient  underground  reserves. 

MASSACHUSETTS. 

In  Franklin  County,  Mass.,  are  the  Davis  and  Davenport  pyrite 
mines,  whose  ores  carry  small  percentages  of  copper,  of  which  metal 
they  may  become  producers  as  a  by-product  of  the  manufacture  of 
sulphuric  acid,  or  from  sorting,  concentration,  and  shipment  to 
smelters  of  the  more  highly  cupriferous  ores.  This  recovery  of  cop- 
per may  also  be  made  from  other  similar  pyrite  deposits  of  the  Appa- 
lachian States  under  favorable  market  conditions,  and  is  now  made  in 
one  or  two  instances.  Some  copper  matte  was  produced  at  the 
Davenport  mine  but  not  marketed.  No  production  is  reported  for 
this  State  in  1907. 

NEW  HAMPSHIRE. 

In  Carroll.  Coos,  and  Grafton  counties,  of  New  Hampshire,  are  a 
number  of  old  mines  whose  ores  are  mainly  sulphides  of  copper,  lead, 
zinc,  and  iron,  with  small  amounts  of  the  precious  metals.  Among 
these  is  the  Qorham  mine,  which  reported  a  small  production  of  silver 
and  lead  during  1907. 
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NEW  JERSEY. 


New  Jersey  reported  no  production  of  copper,  lead,  or  the  precious 
metals  in  1907.  The  mines  of  the  New  Jersey  Zinc  Company,  how- 
ever, at  Franklin  Furnace,  continued  their  important  yearly  output 
of  spelter  and  contributed  largely  to  the  world's  supply.  These 
mines  are  worked  both  bv  open  cut  and  by  shafts  and  levels,  and  the 
ores  are  about  one-half  franklinite,  one-third  willemite,  and  the 
remainder  chiefly  calcite.  The  main  ore  body  is  of  unusual  form, 
resembling  a  deep  and  narrow  scoop,  and  its  genesis  is  a  problem  of 
exceptional  interest.  An  important  contribution  on  the  subject  may 
be  expected  shortly  from  the  Survey  in  the  form  of  the  FranMin  Fur- 
nace toUo  of  the  Greological  Atlas  of  the  United  States. 

NORTH   CAROLINA. 
Production  of  gold j  silver  j  and  copper  in  North  Carolina  in  1906  and  1907. 


Year. 

Gold. 

Sliver. 

Copper. 

Total 

Quantity. 

Value. 

$82,131 
82,193 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1906 

Fine  oza. 
3,973.09 
3,976.08 

Fineoza. 
30,769 
21,667 

120,615 
14,300 

Pounds. 
703,775 
582,0to 

S135,^ 
116,416 

$238, 57S 

1907 

'212^900 

Increase    (-I-)    or 
decrease  (-) 

+2.999 

+62 

-9,102 

-6,316 

-121,693 

-19,413 

-25,666 

In  1907  the  total  production  of  gold  and  silver  in  North  Carolina 
was  valued  at  $96,493.  This  represents  a  decrease  in  value,  as  com- 
pared with  the  production  in  1906,  of  $6,253.  There  were  3,976.08 
fine  ounces  of  gold,  valued  at  $82,193,  and  21,667  fine  ounces  of  sil- 
ver, valued  at  $14,300,  reported  for  1907.  These  represent  an  increase 
of  3  fine  ounces  of  gold,  valued  at  $62,  and  a  decrease  of  9,102  fine 
ounces  of  silver,  valued  at  $6,315,  as  compared  with  the  output  for 
1906.  In  addition  to  the  precious  metals  North  Carolina  produced 
582,082  pounds  of  copper  m  1907,  valued  at  $116,416 — a  decrease, 
as  compared  with  the  production  of  1906,  of  121,693  pounds  in 
quantity  and  of  $19,413  in  value.  The  total  value  of  the  production 
of  gold,  silver,  and  copper  in  this  State  was,  therefore,  $212,909,  or 
$25,666  less  than  in  1906.  The  ^eatest  decrease  was  in  copper,  the 
decline  in  production  of  which  directly  affected  also  the  total  value 
of  the  production  of  silver,  and  to  a  less  degree  that  of  gold.  The 
gold  mines  of  North  Carolina  just  held  their  own  during  the  year. 
The  decrease  in  copper  was  due  largely  to  reduced  prices  for  this 
metal  in  the  latter  part  of  1907. 

North  Carolina  maintained  first  place  among  the  gold  and  silver 
producing  States  of  the  Appalachians,  with  Georgia  as  chief  com- 
petitor. Georgia  passed  South  Carohna  in  1907  and,  at  the  rate  of 
mcrease  and  decrease  established,  may  wTest  first  place  from  North 
Carolina  in  the  near  future.  North  Carolina  lost  second  rank  in  the 
production  of  copper  to  Vermont. 

The  production  of  North  Carolina  was  from  26  placer  mines  and 
17  deep  mines,  an  increase  of  17  placers  and  of  2  deep  mines  as  com- 
pared with  1906.  The  total  tonnage  raised  from  the  deep  mines 
during  the  year  was  19,682,  of  which  8,421  tons  were  from  dry  or 
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siliceous  ores  carrying  average  values  in  gold  and  silver  of  $8.09  to 
the  ton,  and  the  remaining  11,261  tons  were  of  copper  ores  carrying 
average  values  of  $1.64  to  the  ton  in  gold  and  silver  and  2.58  per 
cent  of  copper. 

The  ore  deposits  of  North  Carolina  may  be  fairly  well  grouped 
within  five  roughly  parallel  belts,  as  outlined  by  Nitze**  some  years 
ago,  who  descnbed:  (1)  The  eastern  belt  of  metamorphic  rocks  in 
Nash,  Franklin,  and  Halifax  counties,  and  lying  between  the  Coastal 
Plain  sediments  on  the  east  and  the  granites  and  other  igneous  rocks 
on  the  west;  (2)  the  Carolina  slate  belt  of  crystalline  schists  and 
slates  in  Granville,  Person,  Alamance,  Orange,  Chatham,  Randolph, 
Davidson,  Montgomery,  Rowan,  Cabarrus,  Stanly,  and  Umon 
counties  bordered  on  the  east  by  Triassic  rocks  and  on  the  west  by 
rocks  of  the  following  division;  (3)  the  North  Carolina  igneous  belt, 
chiefly  of  granites  and  diorites,  in  Guilford,  Davidson,  Rowan, 
Cabarrus,  and  Mecklenburg  counties;  (4)  the  Kings  Mountain  belt 
of  gneisses,  schists,  and  guartzites,  in  Gaston,  Lmcoln,  Catawba, 
Davie,  and  Yadkin  coimties;  and  (5)  the  South  Mountain  belt  of 
schists,  gneisses,  and  granitic  rocks,  in  Burke,  McDowell,  Ruther- 
ford and  Polk  counties.  These  belts  are  given  in  order  from  east 
to  west  and  lie  for  the  greater  part  in  the  Piedmont  Plateau. 

Production  of  gold,  silver,  and  copper  in  North  Carolina  in  1907,  by  counties. 


County. 

Gold. 

Sliver. 

Copper. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

Burko 

Fine  OZ8. 

143  96 
73.58 

318  02 
21.09 
67.37 
90.13 
14.03 

21.63 

374.61 

2,536  69 

10.88 
192.67 
121.52 

$2,976 
1,521 
6,674 

436 
1,186 
1,863 

290 

446 
7,744 
52,438 

226 
3983 
2,512 

Fine  ozs. 
20 

2 
68 
166 

3 

$13 

1 

46 

109 
2 

Pounds. 

$2,989 
1,522 
6,619 

CabamiB 

Catawba  and  Gaston 

Davidson  and  Stanly 

Franklin 

a  14,044 

a2,809 

a3,354 
1,188 
1,863 

61,947 

447 

Guilford 

Granville  and  Person 

McDowell  and  Ruther- 
ford  

6,746 
2 

4,453 
2 

286,021 

67,204 

Mecklenburg 

7,744 

82,848 

228 

Montgomery 

62i  1           4i6 

2                  1 

14,004          9,243 

33  j             21 

Moore .'. 

Randolph  and  Rowan . . . 
Union  and  others 

282,017 

56,403 

69,629 
2,533 

Total 

3,976.08 

82,193 

21,666  '      lA.aofi 

582,082 

116,416 

212,909 

o  Includes  copper  ot  Guilford  County. 

Burke  and  Cabarrus  counties  each  reported  small  amounts  of  placer 
gold  in  1907.  In  Catawba  County  the  Catawba  Gold  Mining  Com- 
panv  produced  some  gold  during  test  runs  and  did  a  great  deal  of 
exploratory  and  development  work.  The  company  proposes  the 
erection  of  a  plant  in  1908  capable  of  handling  2,000  tons  of  material 
per  day.  In  Davidson  County  the  Hercules  Gold  and  Copper  Com- 
pany, working  the  Emmons  mine,  produced  gold,  silver,  and  copper 
m  1907.  This  mine  is  developed  by  2  inclined  shafts  on  the  same 
vein,  500  feet  apart  and  600  and  400  feet  deep,  respectivelv.  The 
plant  consists  of  a  10-stamp  mill,  with  Blake  crusher  and  Wilfley  con- 
centrators, and  a  50-ton  Allis-Chalmers  copper  blast  furnace.  No 
ore  was  smelted  in  1907,  the  crude  ore  and  concentrates  being  shipped 

a  Nltie,  H.  B.  C,  Gold  Deposits  of  North  Carolma:  Bull.  North  Carolina  Geological  Survey  No.  3, 
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to  smelters.     In  Franklin  County  there  was  a  slight  production  of 
placer  gold  during  the  year. 

In  Granville  County  the  Blue  Wing  and  Copper  King  mines  pro- 
duced copper,  silver,  and  gold.  These  mines  lie  in  the  important 
Virgilina  belt,  which  crosses  the  Virginia-North  Carolina  line  from 
Halifax  County,  Va.,  on  the  north  ttoough  the  northwestern  corner 
of  Granville  County,  N.  C,  into  Person  Countv  on  the  south.  The 
Blue  Wing  mine  is  opened  by  an  incUned  shaft  on  the  foot  wall  of 
the  vein,  which  dips  about  70°  to  the  east.  The  plant  at  the  mine 
consists  of  a  crusher  and  a  Robins  picking  belt  for  hand  sorting.  The 
highly  siliceous  chalcocite  and  bomite  ores  are  crushed  and  sorted, 
and  the  higher  grade  ore  is  shipped  to  the  Eustis  smelter  at  West 
Norfolk,  Va. 

In  Gaston  County  the  Kings  Mountain  mine  was  not  worked,  but 
there  was  some  production  of  gold  and  silver  resulting  from  operations 
on  the  old  ore  aump.  In  Guilford  County  the  Fentress  mine  of  the 
Century  Development  Company  mined  a  small  quantitv  of  ore,  which 
was  treated  in  the  10-stamp  plate-amalgamation  mill,  the  concen- 
trates being  shipped  to  smelters.  The  Hodson  mine,  near  High  Point, 
operated  througn  the  Deep  River  shaft,  also  had  a  small  output  of 
silver  and  gold.  This  mine  is  developed  by  7  shafts  from  30  feet  to 
210  feet  deep,  and  the  plant  is  equipped  with  a  mill  of  ten  450-poiin(l 
stamps  and  a  Wilfley  concentrator.  There  was  a  small  production 
of  placer  gold  from  tnis  county  during  1907  and  also  from  McDowell 
County.  In  Mecklenburg  County  several  shipments  of  rich  gold  ore 
were  made  to  smelters  from  the  Kudisil  mine^  near  Charlotte.  There 
was  also  a  small  production  of  placer  gold  m  this  coxmty  from  the 
Surface  Hill,  Means,  and  other  mines,  and  from  the  Catawba  River 
dredge.  Montgomery  County  reported  a  slight  placer  production  in 
1907.  The  chief  gold  and  silver  production  from  this  county,  how- 
ever, was,  as  usual,  from  the  Ida  mine.  This  is  the  largest  producer 
of  the  precious  metals  in  North  Carolina,  and,  next  to  the  Haile  mine 
of  South  Carolina,  the  largest  in  all  the  Appalachian  States.  The 
lola  mine  is  developed  by  a  400-foot  vertical  shaft  and  a  150-foot 
incline.     The  ores  are  treated  in  a  40-stamp  mill  and  a  cyanide  plant. 

In  Moore  County  the  Elise  Mining  Company,  operating  open  cuts 
near  Hemp,  treated  a  small  amount  of  weathered  surface  material  in 
place  in  a  wasliing  machine  and  recovered  some  gold.  Ordinary 
placers  also  reported  small  amounts  of  gold.  In  Person  County  the 
well-known  Durgy  (Yancey)  mine,  at  the  southern  end  of  the  Vir- 

§ilina  belt,  was  operated  during  the  early  part  of  the  year  and  pro- 
uced  copper,  silver,  and  gold.  This  mine  is  equipped  with  a  200-ton 
mill  for  crushing  and  concentrating  the  ores.  The  best  practice  at 
present  on  the  Virgilina  belt  is  apparently  concentration  and  ship- 
ment, as  the  crude  ore  is  too  highly  siliceous  to  be  welcomed  by  many 
of  the  smelters. 

In  Randolph  County  small  amounts  of  gold  were  obtained  from 
several  placers,  and  the  Ashboro  Copper  Company  produced  some 
copper  and  silver  from  the  Scarlett  mine.  Efforts  to  mstall  a  reduc- 
tion plant  at  this  mine  in  1907  were  checked  by  lack  of  funds  during 
the  financial  depression  of  the  year. 

In  Rowan  County  the  Soutnern  Mining  Company  produced  small 
amounts  of  placer  gold,  and  the  Union  mines  of  Gold  Hill  continued 
their  important  production  of  copper,  silver,  and  gold,  although  the 
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output  was  curtailed  during  the  prevalence  of  low  prices  of  copper 
in  tne  latter  part  of  the  year.  This  mine  is  now  650  feet  deep.  The 
No.  3  shaft  only  was  worked  during  the  greater  part  of  the  year,  but 
ore  was  taken  out  from  the  No.  7  and  No.  11  shafts  during  part  of  the 
time.  The  crude  ore  from  this  mine  was  shipped  to  smelters  in  New 
Jersey  in  1907.  The  Gold  Hill  mines  also  produced  some  gold  and 
silver,  but  activity  in  1907  was  appUed  chiefly  to  development  work. 
The  mine  is  opened  by  a  vertical  snaf t  830  feet  deep  ana  is  equipped 
with  a  40-stamp  mill  and  12  Wilfley  concentrators.  A  part  oi  the 
crude  ore  is  shipped,  the  remainder  is  first  treated  at  the  mill,  and 
the  concentrates  rrom  it  are  shipped  to  smelters. 

Ruth  and  Rutherford  counties  both  produced  small  amoimts  of 
placer  gold  in  1907.  The  Parker  mine  in  Stanly  County  is  equipped 
with  an  Erdman  concentrating  and  washing  machine  and  produced 
some  gold  from  the  treatment  of  surface  material.  Ordinaiy  placers 
also  reported  small  production  from  this  county  in  1907. 

Wort  at  the  Colossus  mine,  in  Union  County,  was  confined  to 
development,  which  resulted  in  a  small  production  of  gold  in  1907. 
In  this  coxmty  also  the  Winona  Mining  Company  reported  production 
from  the  Davis  mine,  and  other  producers  reported  small  amounts 
from  placer  operations. 

SOUTH  CAROLINA. 

Production  of  gold  and  silver  in  South  Carolina^  in  1906-7,  in  fine  ounces. 

Gold.  Silver.  I      „      , 

Year.  , 1      Total 

Quantity.    |     Value.     ,  Quantity,  j     Value.     I      ^'*^"®- 


;l 


1906 3,819.64  I   $78,959        92       $62  1    $79,021 

1W7 2,649.26  I         54,765!  124  82!  54,847 

Increaae(+)  or  decrease  (-) -1,170.38        -24,194,  +32  +20  i       -24,174 


In  1907  South  Carolina  produced  gold  and  silver  to  the  value  of 
$54,847.  This  shows  a  decrease,  as  compared  with  the  output  of 
1906,  of  $24,174.  The  gold  production  m  1907  was  2,649.26  fine 
ounces,  valued  at  $54,765,  and  the  silver  production  was  124  fine 
ounces,  valued  at  $82 — a  decrease;  as  compared  with  1906,  of 
1,170.38  fine  oiinces  of  gold,  valued  at  $24,194,  and  an  increase  of  32 
fine  ounces  of  silver,  valued  at  $20.  There  was  no  production  of  cop- 
per, lead,  or  zinc  from  South  Carolina  during  the  year.  The  output 
of  precious  metals,  almost  exclusively  of  golcl^  was  from  5  placers  and 
1  aeep  mine,  as  compared  with  2  placers  and  4  deep  mines  in  1906. 
Of  the  gold  production,  44.75  fine  ounces  was  from  placers  and 
2,604.51  fine  ounces  were  from  dry  or  siliceous  ores;  of  the  silver,  4 
fine  ounces  were  from  placers  and  120  fine  ounces  came  from  dry  or 
siliceous  ores. 

Although  the  ancient  metamorphic  schists  and  granites  of  the 
Appalachian  gold  belt  cover  the  gn'^ater  part  of  the  northwestern 
third  of  South  Carolina,  the  producing  counties  of  this  area  are  very 
few,  including  in  1907  only  Abbeville,  Cherokee,  and  Lancaster 
counties.  Graton**  has  furnished  some  valuable  recent  data  descrip- 
tive of  the  rocks  of  this  portion  of  the  State. 

•  Ozaton,  L.  C,  Reoomudssance  of  some  gold  and  tin  deposits  of  the  Southern  Appalachians,  with 
notes  on  the  DatUonega  mines  by  WalUemar  Lindgren:  Bull.  U.  S.  Geol.  Survey  No.  293, 1906. 
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In  Abbeville,  Cherokee,  and  Lancaster  counties  there  was  a  small 
production  of  placer  gold  in  1907.  In  Lancaster  County,  also,  the 
HaUe  mine  continued  its  successful  career  as  the  largest  producer  of 
gold  in  the  Appalachian  States.  A  total  of  36,198  short  tons  of  ore 
were  treated  during  the  year,  yielding  $53,919  in  gold  and  silver. 
This  shows  the  working  at  a  profit  of  ores  returning  a  total  value  of 
only  $1.49  to  the  ton,  and  is  a  remarkable  demonstration  of  skillful 
treatment  of  low-grade  ores.  The  plant  is  equipped  with  a  60-ton 
plate^amalgamation  mill  and  with  concentrators  and  the  Thies 
chlorination  process. 

TENNESSEE. 


ProdiLction  of  gold,  silver,  coppery  and  zinc  in 

Tennessee 

in  1906  and  1907. 

Gold. 

Silver. 

Copper. 

Zinc. 

Total 
value. 

Year. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

1906 

Fineoz. 
234.04 
18S.04 

$4,838 
3,825 

Fineoz. 
55,931 

137.474 

Pounds. 

17.070.^17 

$3,470,008 

Potmda. 

$3,512,320 

1907 

58.358     38'.5i6  ii8!893!ll5 

218,643 

$12,900 

Increase  (+)  or 
decrease  (-). 

-49.00 

-1,013 

+2,427 

+1,042     +913,798 

+306,615 

+218,643 

i 
+12,900  1  +321,544 

In  1907  the  State  of  Tennessee  produced  185.04  fine  ounces  of  gold, 
valued  at  $3,825;  58,358  fine  ounces  of  silver,  valued  at  $38,516; 
18,893,115   pounds  of  copper,   valued   at  $3,778,623,   and  218,643 
pounds  of  zinc,  valued  at  $12,900 — a  total  production  of  precious 
metals  valued  at  $42,341,  and  an  increase  of  $29,  as  compared  with 
the  output  of  1906.     Gold  decreased  49  fine  ounces,  valued  at  $1,013, 
which  was  more  than  offset  by  an  increase  in  silver,  correspondiog  to 
the  increased  copper  production,  of  2,427  fine  ounces  in  quantity  and 
of  $1,042  in  value.     The  loss  in  gold  was  due  to  decrease  in  placer 
production  in  Monroe  County.     A  large  quantity  of  casting  copper 
was  shipped  abroad  unrefined,  from  which  no  gold  or  silver  production 
could  be  reported.     The  estimated  value  of  gold  and  silver  in  the 
copper  ores  is  therefore  undoubtedly  low.     During  1907  the  copper 
production  of  Tennessee,  all  from  the  Ducktown  district,  increased 
913,798  pounds  in  quantity  and  $308,615  in  value  over  that  of  1906. 
Tennessee  also  had  an  important  output  of  zinc,  as  given  above,  from 
prospects  and  mines  along  the  extension  into  the  Knox  dolomites  of 
this  State  of  the  Virginia  zinc-lead  belt.     The  value  of  the  total  pro- 
duction of  Tennessee  in  1907  of  gold,  silver,  copper,  and  zinc  was 
$3,833,864,  an  increase,  as  compared  with  the  production  of  1906,  of 
$321,544. 

During  1907  there  was  no  reported  placer  production  of  gold  and 
silver.  There  were  4  producing  deep  mines,  2  of  copper  ores  and  2 
of  zinc  ores.  From  copper  mmes  558,487  short  tons  of  ore  were 
raised,  and  from  zinc  mines  3,318  short  tons.  From  the  copper  ores 
there  was  reported  an  extraction  of  185.04  fine  ounces  of  gold  and 
58,358  fine  ounces  of  silver.  Tliis  shows  an  average  value  of  precious 
metals  recovered  from  copper  ores  of  $0.07  per  ton.  The  zmc  ores 
yielded  no  silver  or  gold.  The  copper  ores  yielded  an  average  per 
ton  of  33.8  pounds  of  metal  and  the  zinc  ores  an  average  of  61.3 
pounds  of  metal.  Tennessee  easily  retained  first  place  in  copper 
production  of  the  Appalachian  States. 


GOLD,  SILVER,   COPPEB,  LEAD,  AND  ZINC. 


567 


The  Ducktown  district  in  Polk  County  is  to  be  credited  with  all  of 
the  copper,  silver,  and  gold  produced  in  Tennessee  in  1907.  This 
production  came  from  the  Mary,  Calloway,  and  East  Tennessee  mines 
of  the  Ducktown  Sulphur,  Copper,  and  Iron  Company  (Limited), 
and  the  Polk  Coimty,  Burra  Burra,  and  London  mmes  of  the  Ten- 
nessee Copper  Company.  The  working  shafts  of  these  mines  are  at 
present  of  tne  following  depths:  Mary  mine,  550  feet;  East  Tennessee 
mine,  600  feet;  Calloway  mine,  345  feet;  Polk  County  mine,  285  feet; 
Burra  Burra  mine,  713  and  288  feet;  and  the  London  mine,  588  feet. 
The  mines  of  the  Ducktown  company  are  equipped  with  a  500-ton 
smelter,  and  the  ore  of  the  Tennessee  Copper  Company  is  pyritically 
smelted  in  a  1,600-ton  smelter  with  converting  plant.  Bessemer  cop- 
per from  the  latter  is  exported  to  Europe. 

There  was  some  prosjiecting  of  the  (Joker  Creek  placers  of  Monroe 
County,  but  no  production  was  reported  for  1907.  In  Jefferson 
County  the  old  Wooten  and  Lay  zinc  mines  near  Newmarket  were 
acquired  by  the  Newmarket  Zinc  Company,  which  reported  a  con- 
siderable production  of  concentrates  of  carbonates  and  silicates  of  zinc 
from  worK  during  eight  months  of  the  year.  The  mines  were  worked 
by  open  cuts  and  shafts,  and  the  ores  were  concentrated  by  means  of 
log  washers  and  jigs.  The  concentrates  were  shipped  to  the  Bertha 
Mmeral  Company  at  Pulaski,  Va.  In  Knox  County  the  Holston 
Zinc  Company  worked  their  mines  near  Mascot  toward  the  end  of  ine 
year  and  produced  some  concentrates  which  were  shipped  to  East  St. 
Louis.  The  mines  are  developed  by  a  vertical  shaft  80  feet  deep  and 
by  250  feet  of  levels,  and  are  ea nipped  with  a  150- ton  crushing  and 
concentrating  plant.  In  this  locality  also  the  Roseberry  mme,  of 
the  Roseberry  Zinc  Company,  was  developed  by  a  vertical  shaft 
200  feet  deep  and  was  prospected  by  drills.  There  was  an  old  100-ton 
mill  of  the  Joplin  style  on  this  property  which  has  been  dismantled 
preparatory  to  the  erection  of  a  modem  mill.  In  Washington 
County,  near  Fall  Branch,  the  East  Tennessee  Mining  and  Develop- 
ment Company  has  developed  its  mine  by  a  shaft  70  feet  deep  and  a 
tunnel  160  feet  long,  and  was  erecting  a  100-ton  concentratmg  mill 
early  in  1908. 

.  The  problems  of  successful  zinc  mining  in  Tennessee  have  been 
somewhat  serious,  as  in  Virginia  in  the  northeastern  extension  of  this 
belt;  but  renewed  and  deeper  prospecting  and  the  readjustment  of 
milling  processes  gave  a  hopeful  turn  toward  the  close  of  1907  to  the 
immediate  future  of  the  zinc  industry  in  Tennessee. 

VERMONT. 
Production  of  gold^  silver,  and  copper  in  Vermont  in  1906  and  1907, 


Year. 

Gold. 

Silver. 

Copper. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

igo6 

Fineoza. 

Fineoza. 
1,323 
3,814 

$886 
2,617 

Pounds. 
240,315 
650,425 

$46,381 
130,085 

$47,267 
132,643 

1907 

1.98 

$41 

Increaae    (+)    or   de- 
crease (— ) 

+  1.98 

+41 

+2,491 

+  1,631 

+410,110 

+83,704 

+85,376 

In  1907  Vermont  produced  copper,  silver,  and  gold  to  the  value  of 
$132,643.  This  was  from  copper  ores  alone,  as  was  the  case  of  the 
production  in  1906,  and  the  total  increase  in  value,  as  compared  with 
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1906,  was  $85,376.  The  production  of  gold  in  1907  was  1.98  fine 
ounces,  valued  at  $41,  showing  increases  by  these  amounts,  as  no 
gold  was  reported  to  be  recovered  from  the  copper  ores  in  1906.  The 
silver  production  was  3,814  fine  ounces,  valued  at  $2,517,  showing  an 
increase  of  2,491  fine  ounces  and  of  $1,631  as  compared  with  the  pro- 
duction of  1906.  Of  copper  650,425  pounds  were  produced,  valued 
at  $130,085 — an  increase,  as  compared  with  the  production  of  1906, 
of  410,110  pounds  and  of  $83,704.  Three  deep  mines  reported  pro-  . 
duction  of  copper,  silver,  and  gold  in  Vermont  in  1907,  from  12,333 
short  tons  of  ore.  The  average  total  value  of  gold  and  silver  recov- 
ered from  these  copper  ores  m  1907  was  $0,313  to  the  ton.  The 
average  recovery  of  copper  was  52.7  pounds  of  metal  per  ton  of  ore. 

The  production  was  derived  from  the  well-known  copper  mines 
near  Corinth,  Strafford,  and  South  Strafford,  in  Orange  County.  The 
deposits  are  large  bodies  of  chalcopyrite  and  pyrrhotite  in  crj^stal- 
line  schists,  and  have  long  been  identified  with  the  history  of  mining 
in  Vennont.  Renewed  interest  and  activity  in  these  important  ore 
deposits  and  better  industrial  conditions  would  seem  to  promise  a 
considerable  output  in  the  immediate  future. 

The  Pike  Hill  mines,  of  the  Pike  Hill  Mines  Company,  are  near 
Corinth  and  are  developed  by  an  adit  1,000  feet  long,  inclined  shafts 
475  and  200  feet  deep,  and  by  numerous  crosscuts,  winzes,  and 
drifts.  The  plant  consists  of  a  40-ton  magnetic  concentrating  mill, 
and  the  picked  ore  and  concentrates  are  shipped.  The  Corinth  Copper 
Company  has  recently  purchased  the  property  of  the  Old  Union 
mines  and  reports  a  large  amount  of  exploratory  work,  all  in  ore,  in 
the  old  Bicknell  mine  during  the  first  ten  months  of  1907.  This 
mine  is  said  to  be  the  orio:inal  discovery  of  copper  ore  at  Corinth  and 
was  located  in  1846.  Shipments  of  ore  were  made  as  a  result  of  this 
development  work,  and  up  to  the  time  of  unfavorable  market  condi- 
tions the  prospects  seemed  bright  for  the  future.  The  Elizabeth 
mine,  another  famous  Vermont  producer  in  the  past,  has  become  the 
property  of  the  Vermont  Copper  Company,  ancl  was  under  develop- 
ment in  1907  \nth  a  view  to  a  daily  output  of  from  300  to  500  tons 
per  day.  A  new  400-ton  blast  furnace  was  completed  durinij:  the  year 
to  replace  the  old  ISO-ton  furnace.  A  concrete  dam  at  Sharon  on 
the  White  River  to  furnish  500  horsepower  for  mine  and  furnace  was 
in  course  of  erection  in  1907,  and  an  8-mile  transmission  line  was  com- 

fleted.  It  was  planned  to  ship  the  product  of  this  mine  as  matte, 
he  devolopniont  up  to  1907  was  an  open  cut  1,000  feet  lone^  and 
from  20  to  50  feet  deep,  a  vertical  shaft  300  feet  deep,  and  a  tunnel 
400  feet  Ions:.  During  the  year  renewed  interest  was  also  shown  in 
the  Oraii^xe  mine,  near  Strafford.  This  mine  is  developed  by  an 
inclined  shaft  to  the  100-foot  level  and  by  drifts  and  crosscuts. 

VIRGINIA. 

Production  of  gold,  silver,  ami  copper  in  Virginia  in  1906  and  1907. 

Gold.               I               Silver.              I             Copper. 
Year.  ,  , . Toy- 


Quantity.  I    Value.    I  Quantity.  ;    Value.    |  Quantity.      Value. 


value. 


1907. 


Increase    (4-)    or    de- 
crease (— ) 


Fine  ozs. 
717.50 
400. 93 

$14,832 

8,2aH 

J'nic 

ozs. 
2.%  1 
221 

140  • 

Pounds. 

"'"bslm 

i 

"i'n',776 

$15,000 
20,210 

-31G.57 

-0,544 

-29  ' 

-22  1 

+58,880 

1 
+11,776 ; 

+5,210 
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In  1907  Virginia  produced  400.93  fine  ounces  of  gold,  valued  at 
$8,288;  221  fine  ounces  of  silver,  valued  at  $146;  and  58,880  pounds 
of  copper,  valued  at  $11,776.  There  was  also  an  important  produc- 
tion or  lead,  the  figures  for  which  are  combined  with  those  of  New 
Hampshire  in  order  that  individual  production  be  not  published. 
The  total  value  of  the  production  of  gold,  silver,  and  copper  in  Vir- 
ginia for  1907  was  therefore  $20,210,  an  excess  of  $5,210  over  the 
value  of  the  production  in  1906.  The  production  of  gold  and  silver 
showed  decreases,  the  former  of  316.57  fine  ounces,  valued  at  $6,544, 
and  the  latter  of  29  fine  oimces,  valued  at  $22,  as  compared  with  the 
production  of  1906.  The  production  of  copper  and  lead,  however, 
showed  increased  quantities  and  values,  as  there  was  no  reported  pro- 
duction for  either  of  these  metals  in  1906.  There  were  7  mmes 
reporting  production  in  1907,  of  which  6  were  deep  mines.  From  the 
deep  mines  26,822  short  tons  of  ore  were  raised.  Of  this,  1,128  short 
tons  were  of  dry  or  siliceous  ores,  3rielding  an  average  extraction  in 
gold  and  silver  of  $7.33  to  the  ton;  25,044  short  tons  were  of  siliceous- 
sulphide  and  pyritiferous  copper  ores  giving  an  extraction  of  precious 
metals  of  $0,002  to  the  ton;  and  the  remainder  were  lead  ores  yield- 
ing no  silver  or  gold.  The  average  recovery  of  copper  from  Virginia 
ores  was  2.3  poimds  of  metal  per  ton  of  ore,  and  the  average  recovery 
of  lead  from  Virginia  and  New  Hampshire  ores  was  189.8  pounds  to 
the  ton. 

In  Carroll  County  the  Goad  and  Gardner  mine  of  the  New  York 
and  Virginia  Copper  Company  reported  no  production  for  1907,  but 
the  probability  that  work  would  be  resumed  in  1908.  This  mine  is 
developed  by  a  300-foot  tunnel  and  winzes,  and  produces  pyritic  ores. 
In  Halifax  County  lies  the  northern  part  of  the  important  Virgilina 
gold-copper  belt,  which  extends  across  the  State  line  into  Granville 
and  Person  counties,  N.  C.  There  are  two  low  but  well  defined 
ridges  in  this  section  of  the  Piedmont  Plateau,  and  along  these  the  ore 
deposits  are  found.  Until  recently  only  copper  ores  consisting  of 
chalcocite  and  bomite,  with  occasional  chalcopyrite,  and  in  siliceous 
gangue  were  worked;  but  within  the  last  three  years  the  Gold  Banks 
mine,  a  late  discovery  on  the  East  Ridge,  has  been  a  considerable 
producer  of  gold  from  siliceous  ores  A\athout  copper  values.  This 
mine  is  developed  by  a  vertical  shaft  200  feet  deep  and  by  600  feet 
of  levels  and  is  equipped  with  a  20-stamp  plate-amalgamation  mill. 
The  work  has  been  chiefly  for  development  purposes  to  date.  As  the 
stamp-mill  practice  has  shown  tailings  too  valuable  to  be  ignored,  a 
cyanide  plant  for  an  increased  extraction  was  in  process  of  erection 
in  1907.  The  Pontiac  Copper  mine,  of  the  Pontiac  Mining  Company, 
reported  no  production  for  the  year.  This  mine  is  developed  by  a 
vertical  shaft  205  feet  deep  and  by  a  number  of  pits  along  the  out- 
crops. The  High  Hill  mine  of  the  Virginia  Copper  Company,  at  the 
northern  end  or  the  belt,  also  reported  no  proaueticm;  but  consider- 
able experimental  work  was  done  during  1907  upon  the  Lamb  leaching 
electrolytic  process  that  it  was  thought  would  solve  the  problem  of 
the  treatment  of  the  ores.  The  Chappel  mine,  of  the  Howard  Mining 
Company,  reported  no  production  for  1907.  The  now  100-ton  con- 
centrating mill  at  the  Seaboard  mine  of  the  Seaboard  Copper  Com- 
pany was  completed  during  the  year,  but  work  was  confined  largely 
to  adjustment.  This  mill  was  making  very  clean  concentrates  of 
bomite  and  chalcocite  from  the  siliceous  ores,  and  reported  a  small 
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production  of  copper,  silver,  and  gold  incidental  to  trial  runs.  A 
successful  campaign  was  predicted  for  1908.  The  mine  is  developed 
by  600  feet  of  shaits  and  400  feet  of  levels,  the  deepest  point  reacned 
in  1907  being  265  feet  below  the  outcrop.  Work  at  the  Tallyhill 
mine  was  confined  to  prospecting  during  the  year.  ProsjpectiDg 
along  new  discoveries  of  gold  veins  was  also  reported  in  the  Virgilina 
distnct  in  1907. 

In  Louisa  Countv  the  pyrite  mines  of  the  Arminius  Chemical  Com- 
pany and  of  the  Sulphur  Mining  and  Railroad  Company  both  reported 
miportant  production  of  pyrites  for  the  year.  From  the  latter  some 
cement  copper  was  produced.  From  Page  County  the  copper  mines 
of  the  Blue  Ridge  reported  no  production  for  1907.  In  Frmce  Wil- 
liam County  the  Cabin  Branch  Mining  Company  mined  considerable 
chalcopvrite  in  connection  with  pyrite  at  the  Dimifries  mine.  In 
Stafford.  County  there  was  a  reported  small  production  of  placer  gold, 
and  the  Austin  Rim  Mining  Company  did  development  work  in  their 
pyrite  mines  near  Garrisonville.  These  mines  are  apparently  on  the 
southwestern  continuation  of  the  Dumfries  cupriferous-pyrite  belt 
and  may  be  expected  to  yield  some  copper.  In  Wythe  Coimty  the 
zinc  mines  reported  no  production  for  the  year.  In  Smyth  Coimty  the 
Sugar  Grove  Lead  mine  of  the  Chamberlain  Mineral  Company  reported 
an  important  production  of  lead  during  development  work.  This 
mine  is  opened  by  three  100-foot  shafts,  one  200-foot  shaft,  and  365 
feet  of  levels  and  is  equipped  with  a  150-ton  concentrating  mill. 


COPPER. 


By  L.  C.  Graton. 


INTRODUCTION. 

The  transformation  of  copper  from  its  natural  state  in  the  earth's 
crust  into  the  j)ure  metal  ready  for  consumption  is  a  rather  complex 
process  which  is  accomplished  in  general  by  three  successive  opera- 
tions— mining,  smelting,  and  refining.  In  the  smelting  operation 
a  part  of  the  copper  contained  in  the  ore  mihed  is  lost,  and  loss  like- 
wise occurs  in  refining  the  product  of  the  smelters.  Furthermore, 
as  these  processes  are  applied  to  the  same  material  at  successive  times 
a  fluctuation  in  the  quantity  of  copper  mined  does  not  appear  till  a 
later  date  in  the  smelter  production,  nor  till  still  later  in  the  refinery 
production.  Figures  representing  the  output  from  each  of  these 
operations  during  any  j^ear  will  therefore  differ,  and  each  set  of 
figures,  if  properly  explained  or  qualified,  may  be  taken  to  represent 
the  production  of  copper  in  that  year. 

The  significance  or  each  set  of  figures  and  the  advantages  and  dis- 
advantages which  each  possesses  as  a  means  of  recording  the  progress 
of  the  copper  industry  have  been  considered  in  some  detail  else- 
where."  It  may  be  briefly  pointed  out  here  that  the  mine  production 
and  the  smelter  production  will  differ  (1)  by  the  extent  to  which 
stocks  of  ore  and  intermediate  smelter  products  are  accumulated  or 
depleted  at  the  smelters  during  the  year  and  (2)  by  the  difference 
between  the  quantity  of  copper  for  which  the  mines  receive  pay  and 
the  quantity  which  the  smelters  actually  produce.  The  smelter  pro- 
duction and  the  refinery  production  differ  (1)  by  the  extent  to  which 
stocks  of  the  final  product  of  the  smelters  are  accumulated  or  de- 
pleted during  the  year  and  (2)  by  the  loss  attendant  on  refining. 

Figures  representing  all  three  stages  of  copper  production  have 
been  compilea  and  are  published  in  this  report.  The  mine  production, 
being  reported  direct  from  the  primary  sources  of  output,  allows  the 
most  precise  distribution  of  the  total  copper  production  according  to 
locality  of  derivation,  but  is  not  in  all  cases  wholly  accurate  as  to 
quantity.  The  smelter  production  is,  perhaps,  distribution  as  to 
source  and  absolute  quantity  produced  oeing  considered,  the  most 
accurate  measure  of  the  actual  copper  production  of  the  country  and 
of  each  State.  The  refinery  production  shows  the  quantity  of  copper 
actually  prepared  for  consumption  during  the  year,  but  does  not  per- 

•  Mineral  Resoarces  U.  S.  for  1906,  U.  S.  Geol.  Survey,  1907,  pp.  373-377. 
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mit  the  most  accurate  distribution  by  States,  and  is  liable  to  slight 
error  through  the  possible  inclusion  of  foreign  material  smelted  in 
this  country. 

The  smelter  output  is  chosen  and  considered  in  this  report  as  the 
production  of  the  country.  It  is  made  up  of  the  production  of 
blister  copper  and  of  the  output  of  furnace-refined  or  so-called 
"ingot"  copper  of  Michigan  plus  the  Michigan  copper  cast  into 
anodes  for  electrolysis.  It  thus  consists  in  all  cases  of  the  final  prod- 
uct of  the  distinctly  smelting  operations  and  does  not  include  the 
product  of  any  additional  distinctly  refining  process. 

SUMMARY  OF  STATISTICS. 

The  following  statistical  statement  summarizes  the  copper  industry 
in  the  United  States  in  1906  and  1907: 

Summary  of  .statiatics  o/  the  copper  indUMtn/  in  the  United  Statett  in  J!)ort  and 

Jim. 


1906. 


1907. 


Production  of  copper: 

Smelter  output pounds. . 

Mine  production do 

Refinery  production  of  new  copper: 

Electrolytic do | 

Lake do | 

Casting do 

Total  domestic do j 

Total  domestic  and  foreign do I 

Total  new  and  old  copper do j 

Total  ore  treated short  tons. . , 

Copper  ore  treated do 

Average  yield  of  copper per  cent. . 

Imports,  in  terms  of  refined  copjxT pounds. . 

Exports,  in  terms  of  refined  copper do 

Cousumplion  of  new  copper: 

Electrical  purposes do 

Bni-vs  manufacture do 

Copi)er  sheets,  etc  do 

Castings,  etc do 

Total do.... 

Total  now  and  old  copper do 

World's  production do 


917,805,682 
916,971,387 


648,614,692 
205.608.882 
83,459,413 


887,682,387 

1,079.052,409 

1,129,052.409 

19,743,000 

18,000,000 

2.50 

215. 402,  Wl 

446,750,711 


868.996,491 
847, 151,015 


592,326,60$ 
178,534,141 
13,410,678 


784,271,427 
1,082,516.247 
1,093,001,831 

21,408,000 
20,253.000 
2.11 
21^8, 031, 3-JO 
4(i5.496,0u7 


310,000,000 
210,000,000 
35,000.000 
100.000,000 


220,000.000 

150.000.000 

30.000,000 

85,000,000 


tiK5,000,000 
7:i5.000,00()  i 
1,5%,  973, 700 


4.'v».(100.000 

545,000.000 

1.589,809,300 


PRODUCTIOX. 


GENERAL  CONDITIONS  OF  INDUSTRY. 

In  perhaps  no  previous  year  of  its  history  did  the  copper  industry 
of  the  Ihiited  States  experience  such  varied  commercial  conditions  as 
Avere  brought  to  it  by  the  year  li)07.  Prices  generally  better  than  15 
cents  per  pound,  which  had  prevailed  for  more  than  two  years  previ- 
ously and  had  risen  to  an  unusually  high  level  in  1906,  had  stimulated 
the  industry  as  never  before.  New  mines  had  been  started,  former 
])roducers  had  been  revived,  many  of  the  large  producing  companies 
had  recently  increased  their  capacities,  and  others  were  about  to  do  so. 

The  copper  industry  at  the  beginning  of  1907  inherited  from  the 
l)receding  year  a  condition  of  unusual  activity  in  all  lines  of  business 
and  every  indication  of  prosperity  throughout  the  country,  an  un- 
equaled  demand  for  home  consumption,  an  export  business  nearly  up 
to  the  record  in  volume,  and  conditions  in  the  producing  branch  of 
the  industry  that,  in  spite  of  numerous  misfortunes,  had  made  ix)ssi- 
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ble  an  increase  in  1906  of  about  29,000,000  pounds  over  the  previously 
unequaled  production  of  1905.  The  year  opened  with  electrolytic  cop- 
per selling  at  23.8  cents,  the  highest  price  in  twenty-six  years.  The 
only  exceptions  to  these  favorable  conditions — shortage  of  labor,  fuel, 
and  supplies  and  congested  transportation — were  simply  the  outcome 
of  this  extreme  prosperity,  and  all  but  the  first  of  these  were  largely 
relieved  by  the  second  quarter  of  the  year. 

Under  these  propitious  circumstances  and  with  no  indication  of 
their  abatement,  producers  looked  forward  to  a  year  of  unparalleled 
production  and  profits.  For  the  first  few  months  of  1907  these  en- 
couraging conditions  continued  and  with  augmented  effect.  In  Feb- 
ruary and  the  early  part  of  March  the  price  of  electrolytic  copper 
reached  26  cents,  and  consumers,  fearing  even  higher  levels,  were 
buying  heavily  for  deliverv  even  five  and  six  months  ahead.  As  to 
lust  what  occurred  after  that,  and  why,  opinions  differ.  The  sharp 
oreak  in  securities  in  the  latter  part  of  March  may  have  acted  as  a 
warning  of  the  financial  stringency  that  was  to  follow  and  served  to 
check  the  excessive  pace  at  which  expansion  of  various  industries  had 
been  carried  on  during  the  two  or  three  years  preceding.  Certain  it 
is  that  steady  buying  by  domestic  consumers  stopped,  and  exports 
fell  off  in  April  and  May.  Buyers,  with  their  needs  supplied  for  sev- 
eral months  m  advance,  seemed  willing  to  let  the  producers  show  their 
strength.  With  the  lessening  demand,  the  sellers  at  first  held  firm,  but 
soon  the  smaller  independent  sellers  made  slight  concessions  in  order 
to  effect  sales.  While  certain  of  the  larger  selhng  interests  maintained 
a  nominal  price  of  about  25  cents,  the  smaller  agencies  sold,  at  pro- 
gressively lower  figures,  enough  copper  to  satisfy  the  immediate  re- 
quirements of  those  consumers  who  nad  not  bought  ahead.  At  this 
indication  of  weakness  on  the  part  of  producers,  the  larger  consum- 
ers, relying  almost  solely  on  the  supplies  already  contracted  for,  re- 
mained out  of  the  market,  and  in  consequence  the  stocks  of  metal  in 
the  refiners'  hands  began  to  accumulate  rapidly.  Exports  increased  a 
little  as  the  result  of  lower  prices  in  June,  but  the  largest  seller  was 
disposing  of  little  copper  at  its  established  price  of  25  cents.  Finally, 
in  the  early  part  of  July,  this  company  dropped  its  price  to  22  cents. 
Other  agencies  made  a  slightly  lower  price  and  secured  much  of  the 
business  done  at  that  levd.    From  that  time  the  price  fell  rapidlv, 

2 notations  dropping  1  or  2  cents  at  a  time  in  some  instances,  until  in 
)ctober  electrolytic  was  quoted  at  less  than  12  cents. 
Closely  following  this  decline  in  the  price  of  copper  came  a  period 
of  financial  instability  and  finally  of  depression.  For  two  years,  by 
virtue  of  the  high  prices  and  proportionate  profits,  copper  and  the 
copper  shares  had  occupied  the  center  of  the  speculative  arena  and 
had  come  to  be  regarded  as  a  barometer  of  the  financial  atmosphere. 
There  can  be  little  doubt  that  this  sudden  fall  in  copper  and  copper 
stocks  shook  the  entire  financial  structure  and  was  partly  instru- 
mental in  bringing  about  the  critical  conditions  that  ensued.  Under 
these  conditions  consumption  fell  off  decidedly,  and  this,  together 
with  the  general  financial  uncertainty,  operated  to  keep  the  price  of 
copper  down  to  the  low  level  it  had  reacned.  The  enormous  volume 
of  exports  at  the  low  market  caused  a  slight  reaction  in  price  in  No- 
vember, but  this  was  of  short  duration,  and  prices  receded  to  a  low 
Eoint,  where  sales  a^in  became  large.  The  year  closed  with  the  mar- 
et  firm  and  with  electrolytic  selling  at  about  13.5  cents  per  pound. 
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This  reversal  of  conditions  from  those  of  the  early  part  of  the 
year  of  course  had  a  marked  effect  on  production.  Low  prices  and 
scarcity  of  money  forced  many  producers,  especially  among  the 
younger  and  smaller  mines,  to  close  down.    The  Amalgamated  Cop- 

Gir  Company  and  many  other  producers  that  sell  through  the  United 
etals  Selling  Company,  as  well  as  some  independent  companies, 
materially  reduced  their  output  during  the  last  three  months  of  the 
year.  It  is  estimated  that  from  the  total  indicated  by  the  first  eight 
months'  operations  there  was  a  decline  in  the  smelter  output  of  about 
110,000,000  pounds,  and  the  actual  production  of  the  year,  instead 
of  having  been  61,000,000  pounds  greater  than  that  of  1906,  was  al- 
most 49,000,000  pounds  less.  The  decline  in  mine  production  was 
still  greater,  and,  coming  as  it  did  toward  the  end  of  the  year,  it  wiU 
tend  somewhat  to  lower  the  smelter  output  for  1908.  The  refineries, 
however,  escaped  much  of  the  effect  of  the  last  two  months  of  the 
mine  curtailment  in  1907,  and  their  reduction  in  receipts  will  there- 
fore not  reach  the  maximum  until  1908. 

The  average  cost  of  producing  a  pound  of  copper  fell  off  in  some 
instances  and  partly  compensated  those  companies  that  remained  in 
operation  for  the  lowered  prices  they  received.  This  reduction  of 
costs  was  due  in  part  to  abandoning  production  from  the  lowest  grade 
ores  and  in  part  to  the  exercise  of  general  economy,  such  as  reduction 
of  force,  lowering  of  wages,  and  limiting  development;  but  it  was 
the  result  as  much  as  anything  else  of  the  marked  increase  in  the 
efficiency  of  labor  when  the  business  depression  made  labor  plentiful. 
On  the  other  hand,  certain  companies  that  either  curtailed  or  made 
no  effort  to  increase  their  production  took  advantage  of  the  increased 
efficiency  of  labor  to  push  development  work.  In  such  cases  the  total 
charge  against  the  copper  produced  of  course  increased  the  cost  per 
pound. 

It  is  to  be  remarked  in  this  connection  that  the  average  of  yearly 
prices  of  copper  for  the  twenty-five  years  from  1883  to  1907  has  been 
about  13  to  13.25  cents  per  pound — that  is,  just  about  the  price  at 
which  the  market  has  now  found  a  level.  The  present  price  undoubt- 
edly represents  a  reaction  from  the  excessive  prices  of  the  last  two 
years  to  a  point  beyond  the  position  of  economic  equilibrium — a  con- 
dition which  could  probably  have  been  largely  avoided  had  the  declin- 
ing demand  during  the  second  quarter  of  1907  been  met  by  cor- 
responding gradual  reductions  in  price.  While  full  production  from 
the  new  low-cost  mines  of  Utah,  Nevada,  and  Arizona  will  in  the  near 
future  tend  to  reduce  the  average  cost  of  copper  production,  there  can 
be  no  question  that  under  the  conditions  oi  production  actually  ex- 
isting to-day  the  average  price  for  the  last  twenty-five  years  and  that 
now  current  is  too  low,  and  if  long  maintained  under  present  condi- 
tions would  cause  a  marked  decline  in  production.  For,  although  by 
virtue  of  extended  transportation,  highly  improved  methods,  anS 
greatly  increased  capacities  the  cost  of  treating  a  ton  of  ore  has 
steadily  decreased,  in  spite  of  greater  depths  of  mining  and  more 
careful  recovery,  yet  the  constant  decline  in  tenor  of  the  ores  treated, 
as  regards  both  copper  and  the  precious  metals,  has  brought  the  net 
cost  charged  against  each  pound  of  copper  produced  to  a  distinctly 
higher  figure  than  ruled  even  a  few  years  ago.     It  was  estimated* 

•  Kirchhoflf,  C,  Mineral  Resources  U.  S.  for  1888,  U.  S.  Geol.  Survey,  1889,  pp.  47-48. 
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from  reliable  data  that  in  1888  practically  80  per  cent  of  the  copper 
then  produced  in  the  United  States  was  made  at  a  cost  which  would 
allow  production  to  continue  profitably  with  the  price  of  the  metal  at 
10  to  lOi  cents  per  pound.  No  discussion  is  required  to  show  that 
such  conditions  do  not  obtain  to-day. 

Regardless  of  any  attempted  manipulation  of  the  price  of  copper — 
which  may  be  expected  to  continue  in  the  future  as  it  has  in  the  past — 
it  would  seem  that  the  producers  of  copper  would  do  well  to  regard 
and  direct  their  industry  more  than  they  now  do  from  the  standpoint 
of  the  merchant  or  manufacturer,  as  a  matter  of  business  in  which 
^ood  years  and  bad  years  are  to  be  expected  with  the  changing  con- 
ditions of  the  world's  trade  and  are  to  oe  made  to  balance  each  other 
as  far  as  possible  by  continuous  and  practically  uniform  operations. 
If  such  an  attitude  were  reflected  in  actual  practice  the  copper  in- 
dustry of  the  country  would  undoubtedly  be  freer  from  depressions 
of  the  kind  experienced  at  present  and  at  various  times  in  the  past, 
and  the  average  volume  of  profits  would  undoubtedly  be  greater.  The 
policy  of  many  of  the  Michigan  companies  in  this  respect  is  especially 
commendable,  and  their  dividend  records  attest  that  the  enects  of 
such  a  policy  are  not  solely  altruistic. 

SMELTER  AND  MINE  PRODUCTION. 
GENERAL  STATEMENT. 

The  production  of  copper  in  the  United  States  in  1907,  as  measured 
by  the  smelter  output,  was  868,996,491  pounds.  The  production  of 
1906,  compiled  on  the  same  basis,  was  917,805,682  pounds,  and  that 
of  1905  was  888,784,267  pounds.  From  the  record  production  of  1906 
the  output  for  1907  shows  a  decrease  of  48,809,191  pounds,  or  5.3  per 
cent.  This  is  the  largest  actual  decrease  ever  recorded,  and  is  the 
largest  relative  decrease  since  1886,  when  the  percentage  of  decrease 
was  5.5.  In  1907,  for  the  first  time  since  1901,  was  the  production 
smaller  than  that  of  the  preceding  year,  and  for  the  first  time  since 
1872  was  the  production  smaller  than  for  the  second  preceding  year. 

The  yearly  production  of  copper  in  the  United  States  from  1845 
to  1907,  inclusive,  toother  with  the  actual  and  relative  changes  from 
each  year  preceding,  is  given  in  the  following  table : 

Moffnitude  and  growth  of  copper  production  in  the  United  States  from  1845  to 

1907,  inclusive. 


Yeff, 

PiQdwttlon. 

Incmfle. 

ATomea  umual  In- 
fflsam  by  dectdeo. 

ISIfi - 

234,000 
336,000 
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PoWiiM. 

F^remL 
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2,010,000 

fi]O,000 
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60.0 
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67.0 
40.O 
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23.1 
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12.5 
33.3 
33.3 
20.0 
14.0 
14.3 
14.3 
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50,0 
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Magnitude  a/nd  growth  of  copper  production  in  the  United  States  from  18^5  to 
1907 f  inclusive — Continued. 


Year. 


1803, 

im*. 

1866. 
ISC7. 

ism. 

iS71. 

3S73. 
]S74. 

1876. 
1S77, 
1878. 

1180. 
18S1. 

1B83. 
1BS4. 
18S5. 
1888, 
1SS7. 
IBSS, 
1889. 
1890. 
I8&1. 

tm, 

1803. 
18&4. 

I8&5. 
1896, 
I8&7. 

1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


FroductlDn. 


Increase. 


2l,ltiO,000 
19,040,  OW 

22,400,000 
25,984,000 
28,000,000  I 
38,224,000 
2ftf  120,000 
28,0W,€O0 
34j  730,000 
30,200,000 

4a,S2a,uoo 

42,5ti0,000 
47,040,000 
4S,iaD,0D0 
fil,fi20,€00 
fiO,4S0,0O0 
71.6S0.000 
W,U4t^,232 
ll5,52^j/0i&3 
l-i4,l?46,li53 
ia5,87S,7G0 
156, 736, 381 
180,930.524 
2^.8St,4ti«i 
22{>,77&,9li(2 
2£pa,  763, 00(2 
384.131,704 
344,098,tiT9 
3^,3S4,3&8 

380.(il3,4O4 

4ti0,0iU,430 
404,O7S,274 
S36,S12.9«7 

602,072,519 
659,508,644 
698,044,517 
812,537,267 
888,784,267 
917,805,682 
868,996,491 


Pounds. 

672,000 

4,360,000 

a  2, 120,000 

0  1,120,000 

1,120,000 

896,000 

2,464,000 

3,584,000 

2,016,000 

224,000 

^6,000 

A  1, 120.000 

6,720,000 

4,480,000 

1, 120,000 

2,240,000 

4,4S0,000 

1, 120,000 

3,ai]0,oao 

8,960,000 

iU30o,oc» 

24,886,221 

a0,929,lia 
*i9, 140,385 
24,tasa43 
45,440,942 
414,490 
32,*»S7,150 
a4,358,€73 
60,876,915 

24,8^3,976 
26,425,030 

34,016,844 
32,434,713 
42,153,934 
37,  450,1245 
114,044,647 
57,43^1,125 
*f>!,i'hvi,873 

7h.j-i7;000 

29,021,415 

a  48, 809, 191 


Percent. 

4.1 

20.0 

a5.5 

•  5.0 

6.3 

4.7 

12.3 

16.0 

7.7 

1.0 

3.2 

a3.8 

24.0 

12.9 

2.9 

6.6 

10.5 

2.4 

7.0 

17.4 

18.6 

12.5 

27.4 

25.5 

14.4 

a5.5 

15.4 

25.1 

.2 

14.5 

9.4 

21.5 

a4.8 

7.6 

7  4 

20.9 

7  4 

6.6 

8.0 

6.6 

a. 7 

95 

5.8 

16.4 

9.4 

3.3 

a5.3 


Avenge  anniiAl  In- 
creaae  by  decadei. 


Pounde. 


1,208,600 


3,225,600 


18,930,349 


^,635,407 


^,554,189 


PercetL 


6.1 


7.2 


118 


91 


5l5 


«  Decrease. 


SUMMARY. 


Years. 

Total 
production. 

Average  annoal 
increase. 

Quantity. 

Percent 

1846-1907 

Poundt. 

12,163,637,913 

Poundi. 

1846-1907 

13,880,213 
2,034,333 
30,282,201 

15.0 

1846-1881 

17.2 

1882-1907 

9.9 

The  figures,  except  those  for  1907,  are  taken  from  previous  vol- 
umes of  the  Mineral  Resources  of  the  United  States.    Statistics  from 
1882  to  1907.  inclusive,  are  based  on  accurate  returns  to  the  Geological 
by  tne  copper-producing  companies  of  the  country.    Figures 


Survey 

for  years'  prior  to 


country. 
1882  were  taken  ^om  the  best  sources  avai&ble. 
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The  year  1845  is  the  first  for  which  reasonably  trustworthy  figures 
seem  to  have  been  compiled,  and  that  year  marked  the  entrance  into 
the  producing  ranks  oi  the  Lake  Superior  district,  which  for  many 
years  thereafter  was  the  principal  source  of  the  country's  production. 
In  the  early -eighties  our  production  began  to  stamp  the  United  States 
as  one  of  the  great  producers  of  copper,  and,  since  in  1882  for  the 
first  time  accurate  statistics  of  production  were  collected,  the  era  of 
copper  production  in  the  United  States  may  conveniently  be  divided 
into  two  periods  at  the  beginning  of  1882. 

The  table  shows  that  the  growth  in  production  has  been  constant 
and  that  in  recent  years  it  has  been  enormous.  The  total  production 
for  the  thirty-seven  years  from  1845  to  1881,  inclusive,  was  slightly 
under  800,000,000  pounds,  while  in  the  twenty-six  years  from  1882  to 
1907,  inclusive,  the  aggregate  production  has  been  more  than  fourteen 
times  as  much,  namely,  over  11,300,000,000  pounds.  The  average 
yearly  increment  to  production  during  the  years  1846-1850  was  less 
than  250,000  pounds,  whereas  the  average  annual  increase  for  the 
seven  years  1901-1907  has  been  over  37,500,000  pounds.  Enormous 
as  this  growth  has  been,  however,  the  rate  of  growth  is  plainly  de- 
creasing, as  is  shown  by  the  average  annual  rate  of  increase  over 
I>eriods — ^like  decades — long  enough  to  cover  the  inevitable  fluctua- 
tions from  year  to  year.  Compared  with  an  average  yearly  increase 
of  50  per  cent  in  1846-1850,  and  of  17.2  per  cent  m  1846-1881,  the 
average  jearly  growth  since  the  copper  industry  of  the  United  States 
became  important  has  been  only  9.9  per  cent,  and  for  the  last  seven 
years  the  average  rate  of  increase  is  only  5.5  per  cent. 

Going  back  tor  about  twenty  years,  it  is  seen  from  the  foregoing 
t^ble  that  the  present  decrease  in  production  is  the  fourth  decrease 
within  that  period  from  about  a  normal  rate  of  growth.  The  first  of 
these,  which  was  not  an  actual  decrease,  occurred  in  1889  as  a  result 
of  the  collapse  of  the  Secretan  syndicate.  The  second,  in  1893,  was 
caused  by  the  panic  of  that  year.  The  third  was  brought  about  in 
1901  in  an  unsuccessful  effort  to  maintain  prices.    The  causes  of  the 

S resent  decline  need  not  be  repeated.  In  all  but  the  second  case  these 
eclines  started  at  a  time  of  high  prices,  when  producers  were  mak- 
ing particular  efforts  to  increase  their  output.  In  each  case  they  were 
accompanied  or  immediately  followed  by  distinctly  lower  prices.  For 
the  eighteen  years  1889-1906  the  average  annual  rate  of  increase  was 
8.2  per  cent.  It  is  interesting  to  note  how  this  increase  varied  after 
each  of  the  first  three  decreases.  In  the  year  following  the  decline 
the  production  regained  about  its  normal  rate  of  growth  and  held 
this  rate  during  the  second  year,  while  the  effects  of  the  conditions 
that  caused  the  decline  were  wearing  off.  By  the  third  year,  how- 
ever, came  the  effect  of  the  increase  in  capacities  which  had  been 
started  at  the  time  of  the  decline,  and  in  that  year  the  increase  of 
production  showed  an  advance  large  enough  to  compensate  for  the 
year  of  reduced  output.  After  this  accumulated  capacity  had  thus 
been  put  into  operation  the  production  again  resumed  its  normal  rate 
of  growth,*  except  in  the  case  of  the  panic  of  1893,  when  the  operative 
causes  were  external  and  not  the  result  of  conditions  arising  within 
the  copper  industry.    It  would  thus  seem  that  there  has  been  a  regu- 

•The  average  rate  of  increase  In  1906  would  have  been  nearly  or  quite  achieved  had 
It  not  been  for  a  train  of  handicaps,  of  which  shortage  of  labor,  severe  weather,  and  con- 
gested transportation  were  of  most  importance. 
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larity  in  the  recovery  from  decreased  production.  The  year  of  decline 
is  followed  by  two  of  normal  growth,  and  the  third,  completing  the 
cycle  with  an  abnormally  high  rate  oi  increase  that  balances  the  pre- 
ceding decrease,  prepares  the  way  for  continuance  of  production  at 
the  average  rate  of  growth.  The  decrease  which  the  production  of 
1908  will  probably  show  over  that  of  1907  would  appear  not  to  har- 
monize with  this  cycle,  but  future  years  may  show  that  the  only 
point  of  difference  is  that  the  present  decline  in  production  is  of 
longer  duration  than  those  preceding,  which  affected  substantially 
only  a  single  calendar  year. 

K  is  not  to  be  expected,  however,  that  an  average  increase  of  8  per 
cent  can  be  maintained  indefinitely.  Rather  is  it  probable  that  under 
a  continuance  of  the  copper  prices  which  have  obtained  during  the  last 
twenty -five  years  the  rate  of  increase  will  continue,  on  the  whole,  to 
decline,  although  possibly  not  at  a  rapid  rate.  Furthermore,  the  time 
does  not  seem  far  distant  when  the  actual  increase  in  quantity  pro- 
duced will  cease  to  grow.  There  is  no  reason  to  doubt,  however,  that 
a  production  equal  to  that  of  the  last  two  or  three  years  can  be  main- 
tamed  under  reasonably  favorable  circumstances  for  many  years  to 


come. 


SMEI/TER   RETURNS. 


The  figures  of  smelter  production  for  1907  are  based  on  direct  re- 
turns made  confidentially  to  the  Geological  Survey  by  all  but  one  of 
the  known  smelting  companies  that  handled  United  States  ores,  con- 
centrates, or  mattes  in  1907.  To  all  companies  and  oflScers  who  have 
aided  in  furnishing  information  sincere  thanks  are  extended.  The 
following  list  gives  the  names  of  the  owning  or  operating  companies, 
the  location,  and  the  final  copper  product  of  all  known  plants,  81  in 
number,  which  contributed  to  the  copper  production  in  1907 : 


Smelting  plants  that  treated  United  States  copper  in  1907. 


Location. 


UNITED  STATES. 


Alaska:  Hadley.. 

Arizona: 

Christmas 

Clifton 

Do 

Douglas 

Globe........ 

Helvetia 

Humboldt 

Jerome 

Morenci 

Washington.. 
California: 

Campo  Seco.. 

Copperopolis  . 

Ingot 

Kennett 

Keswick 

Martinez 

Do 

Needles 

Selby 

Colorado: 

Canyon  city.. 

Denver 

Do 

Durango 


Company. 


Alaska  Smelting  and  Refining  Co 

Saddle  Mountain  Mining  Co 

Arizona  Copper  Co 

Shannon  Copper  Co 

Calumet  and  Arizona  Mining  Co 

Copper  Queen  Consolidated  Mining  Co 

Old  Dominion  Copper  Mining  and  Smelting  Co. 

Helvetia  Copper  Co 

Consolidated  Arizona  Smelting  Co 

United  Verde  Copper  Co 

Detroit  Copper  Mining  Co 

Duquesne  Mining  and  Reduction  Co 


Final  copper  product. 


Penn  Chemical  Co 

Union  Copper  Co 

Great  Western  Gold  Co 

Mammoth  Copper  Mining  Co 

Mountain  Copper  Co 

do 

Peyton  Chemical  Co 

Arizona-Mexican  Mining  and  Smelting  Co . 
Selby  Smelting  and  Lead  Co. " 


United  states  Smelting  Co 

American  Smelting  and  Refining  Co. 

Boston  and  Colorado  Smelting  Co 

American  Smelting  and  Refining  Co. 


Matte. 

Do. 
Blister. 

Do. 

Do. 

Do. 

Do. 
Matte. 
BUster. 

Do. 
Matte  and  blister. 
Matte. 

Do. 

Do. 

Do. 

Do. 

Do. 
Blister  and  electrolytio. 
Matte. 

Do. 
Lead  fumaoe  matte. 

Matte. 

Lead  fumaoe  matte. 

Matte. 

Lead  f^miaoe  matta. 


*  Subsidiary  of  American  Smelters  Securities  Company. 
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Smelting  plants  that  treated  United  States  copper  in  1907 — Continued. 


Location. 


Company. 


Final  copper  prodact. 


X7NITED  STATES— con. 

Colorado— Continued. 

LeadvlUe 

Pueblo 

Salida 

Sllverton 

Idaho: 

Ivers 

Mackay 

Ponderay 

minois: 

Aurora 

Blue  Island 

Maryland:  Baltimore 

MIcnigan: 

Hancock 

Do 

Houghton 

Hubbell 

Missouri:  Frederlcktown.. 
Montana: 

Anaconda 

Butte 

Do 

East  Helena 

Great  Falls 


Nebraska:  Omaha. 
New  Jersey  :b 

Chrome 

Maurer 

Newark 

Perth  Amboy.. 
New  Mexico: 

Darning 

Oro  Grande 

San  Pedro 

SUverCity 

New  York: 

Black  Rock.... 

Laurel  HiU 


Sumpter 

Takifana 

Pennsylvania: b  Carnegie.... 
Tennessee: 

Copperhill 

Inbella 

Texas:  £1  Paso 

Utah: 

Bingham 

Binfham  Junction 

Garfield!.'!.*!!!!!!!!.*!!!! 

Murray 

Do 

Ogden 

Shem 

Vermont:  South  Strafford... 

Virginia:  West  Norfolk 

Washington: 

Everett 

Northport 

Tacoma 

Wyoming:  Encampment.... 


CANADA. 

British  Columbia: 

Crofton 

Greenwood 

Lodysmith. 

MXXICO. 

Sonora:  Cananea 

Aguas  Callentes:  Aguas  Cal- 
tontes. 


American  Smelting  and  Refining  Co 

do 

Ohio  and  Colorado  Smelting  and  Refining  Co. . . 
Ross  Mining  and  Milling  Co 


Lost  Packer  Mining  Co 

Empire  Copper  Co. ., 

Panhandle  Smelting  Co.,  (Limited) 

American  Smelting  and  Refining  Co 

Chicago  Copper  Refining  Co 

Baltimore  Copper  Smelting  and  RoUhig  Co.  a  . 

Lake  Superior  Smelting  Co 

auincy  Mining  Co 
ichigan  Smelting  Co 

Calumet  and  Hecla  Mining  Co 

North  American  Lead  Co 


Washoe  Copper  Co 

Colusa-Parrot  Mining  and  Smelting  Co 

Pittsburg  and  Montana  Copper  Co 

American  Smelting  and  Refining  Co 

Boston  and  Montana  Consolidated  Copper  and 

Silver  Mining  Co. 
American  Smelting  and  Refinhig  Co 

United  States  Metals  Refinhig  Co 

American  Smelting  and  Refining  Co 

Balbach  Smelting  and  Refining  Co 

Raritan  Copper  Works 


National  Mining  and  Smelting  Co 

Southwest  Smelting  and  Refining  Co.. 

Santa  Fe  Gold  and  Copper  Co 

Comanche  Mining  andT Smelting  Co. . . 


Buffalo  Smelting  Works. 
Nichols  Copper  Co 


Oregon  Smelting  and  Refining  Co. 

TakUma  Smelting  Co 

Pennsylvania  Smelting  Co 


Tennessee  Copi)er  Co 

Ducktown  Sulphur,  Copper  and  Iron  Co.  (Ltd.) 
American  Smelting  and  Refining  Co 


Yampa  Smelthig  Co 

Bingham  Consolidated  Mhihig  and  Smelthig  Co. 

U  nlted  States  Smel ting  Co 

Garfield  Smelting  Co.o 

American  Smelting  and  Refining  Co 

Utah  Consolidated  Mining  Co 

Utah  Smelting  Co 

U  tah  and  E  astern  Copper  Co 

Vermont  Copper  C5o 

Eustis  Smelting  Co 


Puget  Sound  Reduction  Co.  o 

Northport  Smelting  and  Refining  Co. 

Tacoma  Smelting  Co.  a 

Penn- Wyoming  Copper  Co 


Britannia  Smelthig  Co.  (Limited) 

British  Columbia  Copper  Co.  (Limited) 
Tyee  Copper  Co.  (Limited) 

Cananea  Consolidated  Copper  Co 

American  Smelting  and  Refining  Co 


Lead  furnace  matte. 

Do. 

Do. 
Matte. 

Do. 
Do. 
Lead  furnace  matte. 

Matte. 

Casting. 

Electrolytic  and  casting. 

Anodes  and  Lake. 

Do. 

Do. 

Do. 
Blister  and  electrolytio. 

Blister. 

Do. 

Do. 
Lead  furnace  matte. 
Blister  and  electrolytio. 

Blister. 

Electrolytio  and  casthig. 
Electrolytic. 

Electrolytic  and  casthig. 
Electrolytic. 

Lead  furnace  matte. 
Matte. 

Do. 

Do. 

Lake  and  electrolytio. 
Electrolytio  and  casthig. 

Matte. 
Do. 
Lead  furnace  matte. 

Blister. 
Matte. 
Do. 

Do. 
Blister. 

Do. 

Do. 
liOad  furnace  matte. 
Blister. 
Matte. 

Matte  and  black  copper. 
Matte. 

Do. 

Lead  furnace  matte. 

Matte. 

Blister  and  electrolytic. 

Blister. 


Blister. 
Do. 
Matte. 


Blister. 
Do. 


a  Subsidiary  of  American  Smelters  Securities  Company. 

»  This  list  does  not  include  a  smelter  in  New  Jersey  and  one  hi  Pennsylvania,  both  of  which  make  bliiter 
Ikam  material  solely  of  fnelgn  orighi. 
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Tho  figures  of  production  represent  actual  smelter  recovery.  That 
part  of  tne  total  credited  to  Michigan  consists  of  the  portion  of  that 
State's  output  that  was  refined  by  the  furnace  process  without  elec- 
trolysis, plus  the  copper  cast  in  anodes  for  electrolytic  refining.  The 
fine  copper  content  instead  of  the  gross  weight  is  given  in  the  case  of 
blister  or  converter  copper  and  in  the  case  oi  the  black  copper  bullion 
produced  by  one  company.  One  company's  product  consisted  in  part 
of  electrolytic  copper  made  without  the  production  of  an  intermemate 
smelter  product,  and  another  company  made  casting  copper  direct 
from  ore  and  matte ;  in  both  these  pases  the  refined  copper  is  included 
in  the  total.  In  1906  three  large  companies  reported  part  or  all  of 
their  output  as  electrolytic  copper,  and  statistics  as  to  their  smelter 
production  proper  could  not  be  secured.  It  is  gratifying  to  state  that 
for  1907  two  of  these  companies  furnished  statistics  of  production 
both  of  their  smelters  and  of  their  refineries.  One  large  company, 
however,  that  operates  several  smelters  and  a  refining  plant  still  with- 
held figures  of  its  blister  production  and  gave  only  the  data  concern- 
ing its  electrolytic  output.  The  loss  which  attended  the  transforma- 
tion of  this  quantity  from  blister  into  electrolytic  is  practically  equiv- 
alent to  the  copper  content  of  the  bluestone  recovered  as  a  by-product 
in  the  refining  process.  In  order  to  bring  the  returns  of  this  company 
as  nearly  as  possible  to  the  basis  on  which  other  companies  reportedf, 
the  copper  content  of  the  bluestone  produced  by  this  company  is  added 
pro  rata  to  the  state  production  figures  which  it  reported.  A  small 
error  is  probably  introduced,  however,  since  no  allowance  can  be  made 
for  the  difference  between  the  quantity  of  this  company's  pig  copper 
in  transit  and  in  stock  during  the  latter  part  of  1906  and  the  quantity 
in  transit  and  in  stock  during  the  corresponding  period  of  1907, 
With  these  exceptions  the  figure  for  total  production  is  believed  to  be 
exact.  The  accurate  exclusion  of  foreign  material  has  been  permitted 
by  the  carefully  prepared  data  submitted  by  the  companies,  and  with 
the  cooperation  of  the  refining  companies  the  inclusion  of  secondary 
materials,  like  scrap  and  old  copper,  has  been  avoided. 

The  copper  output  for  1007  was  produced  in  the  form  adopted  for 
compilation — blister  and  Lake  copper — by  35  smelting  plants  in  14 
States  and  in  Canada  and  Mexico.  The  production  of  the  smelters 
in  the  various  regions  is  shown  in  the  accompanying  table.  In  order 
(hat  the  output  of  individual  works  may  not  be  disclosed,  the 
figures  for  certain  States  are  combined.  The  output  of  plants  that 
produce  only  matte  is  not  included  in  this  table. 
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Production  of  copper  in  1907,  apportioned  according  to  locality  in  which  finally 

smelted,  in  pounds. 


Locality. 


Arizona 

Montana 

Michigan 

Utah 

Maryland,  New  Jersey,  and  New  York 

Illinois.  Missouri,  Nebraska,  and  Wyoming.. 
California  and  Washington , 


Domci&tte. 


180,425,707 

20,lfi2,M3 
l5,M4p&47 


Total  by  domestic  plants |    gss,  miAU 


Mexico.. 
Canada. 


Total  by  foreign  plants. 
Grand  total 


1,265,260 


10,075,04$ 


SQS,SQ&,401 


Foreign,* 


n,s/»r,4oi 


*»37,4S7,870 

"ia^  060,' 574' 


&I,  145,048 


Total. 


aflS,97S,fi40 
22e,578,8«4 
1K).4AT07 

es,g6Q,oe5 

15.04,817 


te3,0(vT,09l 


a  The  production  from  foreign  material  by  two  smelters  is  approximate. 

I>  Included  in  this  quantity  is  the  product  of  two  smelters,  one  in  New  Jersey  and  one  in  Pennsylvania, 
which  handled  only  foreign  material. 

It  is  seen  from  the  table  that  the  four  largest  copper-producing 
States  smelt  the  greater  part  of  their  own  output,  and  that  in  the  case 
of  all  of  these  except  Michigan  custom  materials  are  handled  in  addi- 
tion. Arizona  treats  most  of  its  own  ores,  but  receives  little  from 
outside  sources  except  Mexico.  Montana  ores  are  smelted  almost 
entirely  within  the  State,  and  in  addition  a  notable  quantity  of 
Idaho  ore  is  handled.  The  smelting  done  in  Michigan  is  wholly  on 
local  concentrates.**  Utah  smelts  most  of  its  own  ores  and  in  addi- 
tion handles  principally  matte,  derived  from  many  sources,  but 
chiefly  from  California.  A  large  part  of  the  production  of  Tennessee 
is  converted  into  blister  within  the  State,  and  a  small  amount  of  out- 
side ore  is  also  treated.  Much  of  the  matte  produced  by  lead  and  cop- 
per smelters  in  Colorado,  and  some  from  other  sources,  is  converted 
in  Nebraska.  Miscellaneous  lots  of  ore  and  matte  from  various  parts 
of  the  country  are  handled  by  the  refineries  on  the  Atlantic  coast  and 
in  Illinois,  and  in  addition  the  seaboard  works  treat  large  c^uantities 
of  foreign  ores  and  mattes.  A  considerable  part  of  the  Michigan  out- 
put is  smelted  and  refined  in  New  York  State.  California  works 
make  a  portion  of  the  total  blister  production  of  the  State  and  handle 
a  little  from  outside  sources.  Blister  copper  made  in  Washington 
is  mainly  from  Alaska  and  foreign  sources,  but  Washington  itself 
and  near-by  States  are  drawn  upon  for  small  quantities  of  ore  and 
matte.  Ore  from  Arizona  and  matte  from  Texas  go  to  works  in  Mex- 
ico. Ores  from  Alaska,  Idaho,  and  Washington  are  handled  in  Cana- 
dian smelters. 

Ranking  after  Utah,  which  is  fourth  in  the  amount  of  final  smelter 
output,  domestic  and  loreign,  come  in  order  New  York,  Washington, 
Tennessee,  Nebraska,  New  Jersey,  and  California.  The  other  States 
are  of  comparatively  small  importance.  The  jjrincipal  States  in 
which  custom  converting  was  done  in  1907  are,  in  order  of  impor- 
tance, New  York,  Utah,  New  Jersey,  Nebraska,  Arizona,  and  Wash- 
ington. 


*See  page  60  relative  to  Montana  cathodes. 
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It  will  be  seen  that  of  the  domestic  production  of  copper,  10,075,045 
pounds  were  produced  as  blister  in  foreign  smelters,  and  that  works 
in  this  country  turned  out  as  blister  64,145,648  pounds  from  foreign 
materials,  making  the  total  final  output  of  smelting  plants  in  the 
United  States  923,067,091  pounds. 

^^  The  table  which  follows  shows  the  distribution,  according  to  loca- 
tion of  plants,  of  the  domestic  product  made  from  shipments  direct 
from  the  mines.  The  figures  represent  for  the  most  part  blister  and 
Lake  copper,  but  the  product  from  custom  matte  is  excluded,  while 
on  the  other  hand  there  is  included  the  copper  content  of  a  large 
quantity  of  matte  produced  by  plants  that  do  not  operate  converters. 

1     • 

Copper  product  from  domestic  ore  and  concentrates  smelted  in  1907,  apportioned 
,  according  to  locality  in  which  first  smelted,  in  pounds. 


Alaska,    Oreeon,    Wasblogtoo, 

and  Canada 9,  975,  467 

Arizona   and   Mexico 254,383,813 

California 33,  517,  509 

Colorado 12,  516,  278 

Idaho  and  Wyoming 5,  781,  339 

Michigan    180,425.707 

Missouri,   Nebraska,   and  Illi- 
nois    831, 641 

Montana 227,872,429 


New  Mexico  and  Texas 11,  028,  261 

Tennessee 19,  955,  748 

Utah 68,394,019 

Vermont.  Virginia,  and  Penn- 
sylvania     239,743 

Maryland,    New    Jersey,    and 

New  York 39.  926,  824 

Total 864.  848,  278 


A  comparison  of  this  table  with  that  on  page  18,  which  gives  the 
copper  production  of  the  various  States,  shows  close  correspondence 
and  indicates  that  by  far  the  greater  pjart  of  the  copper  produced  is 
smelted,  at  least  to  the  extent  of  making  matte,  close  to  the  mines, 
either  in  the  States  where  mined  or  in  immediately  adjoining  States. 
This  is,  of  course,  a  very  different  condition  from  that  which  existed 
when  high-grade  ores  were  produced  generally  and  were  to  a  large 
extent  shipped  to  distant  smelting  centers.  The  only  important 
exception  to  the  present  practice  ox  smelting  close  to  the  source  of 
the  ore  is  New  York,  but  in  that  case  most  of  the  material  is  high- 
grade  concentrates  from  Michigan.  The  combined  contribution  of 
Canada  and  Mexico  to  the  total  above  was  4,991,799  pounds,  most  of 
which  was  produced  as  matte  in  Canada  and  converted  in  this  coun- 
try. The  principal  States  in  which  domestic  matte  is  produced  and 
shipped  to  other  plants  for  conversion  are  as  follows,  in  order  of 
importance:  California,  Colorado,  Texas,  Utah,  Tennessee,  Idaho, 
and  New  Mexico.  Of  the  total  product  that  was  ultimately  turned 
out  as  blister— approximately  650,000,000  pounds— about  76,000,000 
pounds,  or  nearly  12  per  cent,  were  produced  by  converting  custom 
matte. 

It  will  be  noted  that  the  total  in  the  preceding  table  is  lower  than 
that  in  the  table  on  page  15.  This  is,  of  course,  accounted  for  by 
the  fact  that  the  matte-producing  plants  produced  less  from  January 
1  to  December  31  than  was  recovered  from  their  matte  by  the  custom 
converting  plants  during  the  same  period.  In  other  words,  the  cur- 
tailment of  mine  production  which  was  made  in  the  latter  part  of  the 
year  is  more  closely  reflected  by  the  matte  output  than  by  the  blister 
output.  If  the  loss  in  converting  the  76,000,000  pounds  contained 
in  custom  matte  be  placed  at,  say  1.3  per  cent  of  the  copper  handled, 
or  about  988,000  pounds,  then  it  appears  that  while  the  76,000,000 
pounds  was  being  derived  from  custom  matte  at  the  converting 
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Slants,  new  matte  that  would  yield  only  about  70,864,000  pounds 
lister  was  being  produced  at  the  matte  smelters,  a  decline  oy  the 
matte  smelters  oi  nearly  7  per  cent. 

MINE  RETURNS. 

In  1907  for  the  first  time  systematic  reports  of  copper  output  were 
received  from  the  mines  of  every  copper-producing  State,  mine  re- 
turns not  having  been  collected  in  previous  years  from  a  few  States  of 
little  importance  as  producers.  The  figures  of  mine  output  are  based 
on  reports  collected  by  the  field  agents  of  the  Geological  Survey  from 
all  mming  companies  in  the  country  which  produced  copper  in  1907, 
with  the  exception  of  one  company  in  the  West,  from  which  no  satis- 
factory report  could  be  obtained  and  whose  production  was  therefore 
estimated.  Details  of  mining  operations  and  output  by  counties  and 
districts  are  given  in  the  general  report  on  mine  production  which 
forms  a  paVt  of  the  Mineral  Resources  volume  for  1907. 

The  quantity  of  copper  reported  as  the  output  of  the  mines  of  the 
United  States  in  1907  was  847,151,015  pounds,  a  quantity  21,845,476 
pounds,  or  2.5  per  cent,  less  than  the  product  of  the  smelters  for  the 
same  period.  By  far  the  greater  portion  of  the  mines'  output  is 
treated  directly  in  smelters  owned  by  or  affiliated  with  the  mining 
companies,  and  this  large  part  of  the  mine  production  is  reported  on 
practically  the  same  basis  as  the  smelter  production.  But  in  most 
cases  the  mine  returns  are  based  on  the  actual  or  estimated  recovery 
from  the  ore  shipped  from  the  mines  during  the  year,  whereas  the 
smelter  returns  indicate  the  quantity  of  copper  actually  turned  out  at 
the  reduction  works  in  that  period.  In  the  case  of  States  like  Mon- 
tana, therefore,  operation  of  the  smelters  at  full  capacity  for  a  few 
days  after  the  mines  had  begun  to  reduce  shipments  would  account 
for  a  distinct  excess  in  smelter  output  over  that  reported  by  the 
mines.  This  fact,  that  when  curtailment  of  production  had  once 
been  decided  on,  the  mines  were  able  to  execute  the  plan  more 

Sromptly  than  the  smelters,  is  responsible  for  the  greater  part  of  the 
ifference  between  mine  and  smelter  production  in  1907.  In  1906, 
when  mine  and  smelter  operations  were  conducted  at  practically  the 
same  rate,  returns  from  the  two  sources  were  in  very  close  corre- 
spondence, the  mine  output  having  been  only  834^95  pounds,  or  0.9 
per  cent,  less  than  the  production  of  the  smelters.  A  second  cause  of 
the  difference  in  favor  of  the  smelter  figures  results  from  the  fact 
that  the  smelters  recover  a  greater  quantity  of  copper  than  the  mines 
are  paid  for.  The  difference  on  this  account  is  smaller  than  that 
due  to  the  other  cause,  but  is  especially  important  in  the  case  of 
States  like  Colorado,  where  the  greater  part  of  the  production  is 
from  custom  ores  generally  low  in  copper. 

PRODUCTION   BY  STATES. 

Copper  was  produced  in  1907  in  twenty-one  States  and  Territories. 
The  contribution  of  each  to  the  total  production  for  the  year  is 
shown  in  the  following  table,  in  which  there  are  also  given  the  output 
from  the  mines  and  the  corresponding  statistics  for  1906.  The  dif- 
ferences in  the  totals  of  smelter  and  mine  production  have  alreadv 
been  discussed.  Corresponding  differences  in  the  state  figures  will 
be  considered  in  the  account  of  the  industry  in  each  State. 


584 


MINERAL  BESOUBCES. 


Production  of  copper  hy  smelter  returns  in  1906  and  1907,  compared  toith  mine 
returns  for  same  pears,  in  pounds. 


State. 


Alaska 

Arizona 

California 

Colorado 

Georgia 

Idaho 

Massachusetts. . 

Michigan 

Missouri 

Montana 

Nevada 

New  Mexico 

North  Carolina. 

Oregon 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wyoming 

Alabama 

Georgia 

Maryland 

Missouri 

Unapportioned. 


Total 100.000 


1907. 


Production. 


Ranlc. 


Percent- 
age of 
total. 


0.81 

29.55 

3.88 

1.61 


1.12 
25.22' 


25.81 
.22 
1.17 
.061 
.059 
2.24 


7.64 
.08 
.007 
.013 
.35 

.01 


.15 


Smelter  re- 
turns. 


7,034,763 

256,778,437 

33,606,602 

13,998,496 

9,707,299 

*2i9;i3i,'5d3" 

224,263,789 

1,998,164 

10,140,140 

544,040 

518,604 

19,745,119 


66,418,370 

606,102 

67,008 

122,263 

3,026,004 

90,655 
1,299,043 


808,996,491 


Mine  returns. 


6,308,786 

254,879,489 

28,528,020 

7,724,500 

10,890,731 


217,767,232 

(ft) 

220,106,792 

1,782,571 

10,990,015 

582,062 

554,104 

18,893,115 


64,256,884 

650,425 

58,880 

297,812 

2,257,650 


619,737 


847,151,015 


1906. 


Production, 
smelter  re- 
turns. 


8,685,646 

262,566,103 

28,153,202 

7,427,253 

17,182 

8,578,046 

9,744 

229,605,730 

54,347 

294,701,252 

1,000,635 

7  ,U99,o42 

582.209 

545,859 

17,809,442 

51,377 

50,329,110 

11,694 


290,823 
106,177 


917,805,682 


Mine  returns. 


6,8n,811 

266,831,864 

28,726,448 

5,720,929 

26,198 

0,558,913 

c9,744 

224,572,310 

c  54,347 

290,700,975 

1,625,965 

7,028,670 

703,775 

415,803 

17,979,317 

e5I,377 

56,503,576 

240,315 


235,030 
24,000 


016,971,387 


•  Incliidod  with  Alabama  and  Maryland. 

b  Included  with  •*  Unapportioned." 

e  Smelter  figures  accepted  for  mine  output. 

The  allotment  of  the  total  smelter  production  to  the  initial  sources 
can  not  be  made  directly  from  the  returns  furnished  by  the  blister 
producers,  since  the  product  from  custom  matte  is  credited  by  them 
wholly  to  the  State  in  which  the  matte  smelter  is  located,  whereas 
many  of  the  matte  smelters  actually  treat  materials  from  a  number  of 
States.  Some  adjustment  is  therefore  necessary  before  the  true  state 
output  can  be  ascertained,  and  on  this  account  the  figures  of  state 
production  are  not  so  certainly  accurate  as  those  representing  the 
total  smelter  output.  Since,  however,  the  adjustment  has  been  made 
on  the  basis  of  production  of  every  company,  whether  producers  of 
blister  and  Lake  copper  or  only  of  matte,  and  has  been  properly 
checked  against  the  mine  returns  in  all  cases,  it  is  believed  that  the 
state  figures  are  exceedingly  close  to  the  truth.  The  only  case  in 
which  there  is  reason  to  douot  their  accuracy  is  for  Wyoming,  where 
the  statement  of  smelter  production  made  by  one  company  was  not 
satisfactory  and  was  not  accompanied  by  a  report  of  mine  production. 
A  very  small  quantity,  less  than  0.1  per  cent  of  the  total,  could  not  be 
allotted  with  certainty  and  is  incluaed  with  the  production  of  Mis- 
souri. The  production  of  three  Southern  States  is  grouped  to  avoid 
disclosing  individual  production. 

On  the  basis  of  statistics  gained  from  both  mines  and  smelters  it  is 
possible  to  make  a  still  further  subdivision  of  the  total  production 
into  the  output  of  the  important  mining  districts. 
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In  the  following  table  is  given  for  1907  the  production  of  all  dis- 
tricts whose  output  yielded,  on  smelting,  2,000,000  pounds  or  more: 

Copper  production  of  principal  districts  in  1907^  in  powids. 


District  or  region. 

State. 

Approximate 
smelter 
output. 

of  total 
production. 

Rank. 

Butte ; 

Montrftnft. 

222,000,000 

219,000,000 

110,000,000 

63,000,000 

47,000,000 

35,000,000 

33,000,000 

28,000,000 

19,600,000 

7,800,000 

6,600,000 

6,700,000 

6,600,000 

6,400.000 

6,000,000 

4,900,000 

4,500,000 

2,900,000 

2,800,000 

2,600,000 

2,200,000 

2,100,000 

25.65 

25.20 

12.66 

7.25 

6.41 

4.03 

3.80 

a22 

2.24 

.90 

.76 

.66 

.64 

.62 

.58 

.56 

.52 

.33 

.32 

.30 

.25 

.24 

1 

Lake  Superior 

Michigan 

2 

BIsbee 

Arizona 

3 

Morenci 

do 

4 

Utah 

5 

Globe 

Arizona 

6 

Jerome. 

do 

7 

Shasta  County 

California 

8 

Docktown. . .' 

Tennessee 

9 

Tintlc 

Utah 

10 

Coeur  d'Alene 

Idaho 

11 

Leadvllle 

Colorado 

12 

Sllverbell 

Arizona 

13 

IftonthAAAtArn  Al^sVft 

Alaska 

14 

Santa  Rita 

New  Mexico 

15 

Frisco 

Utah 

16 

CniftviRrAs  County , 

California 

17 

Kncampment 

Wyoming 

18 

White  tTnoh 

Idaho 

19 

Colorado 

20 

Ladn 

ntfth 

21 

Borro  Monntaln 

New  Mexico 

23 

TotaL 

834,600,000 
34,400,000 

96.04 
3.96 

AllothATfi  .      , 

Grand  total 

869,000,000 

It  is  seen  that  these  22  districts,  situated  in  11  States  and  Terri- 
tories, contributed  over  96  per  cent  of  the  entire  production  of  the 
country,  and  that  the  first  9  of  these  districts,  situated  in  6  States 
and  Territories,  produced  almost  90  per  cent  of  the  total.  Arizona 
has  6  important  districts,  Utah  4,  California,  Colorado,  Idaho,  and 
New  Mexico  2  each,  while  Alaska,  Michigan,  Montana,  Tennessee,  and 
Wyoming  have  only  1  important  producing  region  each.  The  mine 
returns  n-om  tljese  22  districts  indicate  an  output  of  817,856,536 
pounds,  or  just  about  2  per  cent  less  than  the  smelter  production  from 
them.  Returns  from  all  producing  mines  outside  of  these  districts 
show  an  output  of  29,294,479  pounds,  which  is  nearly  15  per  cent 
lower  than  tne  34,400,000  pounds  turned  out  by  the  smelters.  This 
shows  that  these  scattered  mines,  generally  farther  from  smelting 
works  than  those  in  the  larger  districts,  did  not  affect  the  smelter 
output  so  promptly  when  .they  curtailed  production  or  closed  down 
toward  the  end  of  the  year.  It  is  also  plain  that  these  smaller  mines, 
most  of  which  ship  to  custom  works,  were  especially  affected  by  the 
difference  which  arises  between  copper  paid  for  and  copper  recovered 
at  the  smelting  works. 

The  following  table  gives  for  purposes  of  general  comparison  the 
copper  production  of  each  State  for  which  separate  statistics  have 
been  recorded  from  1882  to  1907,  inclusive.  All  except  those  for 
1907  have  appeared  in  previous  volumes  of  Mineral  Resources ; 
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Production  of  copper  in  the  United  States,  1882-1907,  hy  States,  in  pounds. 


state. 

1882. 

IS^. 

1S84. 

18S5. 

isaeu 

18S?, 

Aiflato*,** 

AriEona __...,.. , 

17.934,415 

1,^,000 

2a,  874,963 
l,0fi0,B*13 
1,152,652 

20,734,345 

37fl,J<W 

2,013.125 

46,1307 

09,353,202 

43,0fl3.0&4 

59,450 

100,000 

32,700,300 

409.0ia 

l,14ti,400 

40,381 

72,148,172 

07.797,364 

79,839 

8.371 

15,657,035 

430,210 

4ue,3oe 
50,o(n 

79, 890, 7^8 

57,011,021 

55t»,3S5 

50,000 

17,730, 4B 

i,oo5!att 

2,012,027 

CaIironila„,„„, -.-.... 

Colarfldoa -,*-., 

Idaho-, „.„ 

Michigan 

fi6,9Sa.7«S 
&,06e,2S4 

54,702,404 

24,GfV|.Mt 

823,511 

288,077 

7&.471,1§0Q 

78,ee9,fl77 

383,fi« 

Mantua  »,.^..* ,-,,.,.. 

NfliiT  Mexico 

NflTtida,,,. -,...,,.,„.,....„ 

Ofe({oii , .,...__.._-. 

Utah. .__-_.. 

e05,8SD 

341,885 

205,5210 

120,199 

500,000 

3,50Q,00(» 

Waahiugtoii,,,,,,«,,„,,..,^, 

Wyoming „ .„ , 

Easttirn  States-,  „,,,,„,,,,,, 

100,000 

1,5^.000 

400,000 

294,1305 

125,000 

962. 4GS 
©12,124 
ffl>5,l75 
^24,700 

782,880 

914,^ 
317,711 
232,114 

950,  »7t) 

211,602 

40,199 

100,641 

910,144 

315,  no 

29,811 

200,000 

SouthfFD  Stat^ 

MltltJlflStataa. 

Lead  deslLveritSira  and  tump- 
portioned  » ». « .**,,.»», 

1,283,496 

2,4a2,»l 

Total 

w,e4a,^ 

115,520,053 

144,940,663 

165,875,766 

150,735,381 

150,920,524 

Stata. 

1^8. 

im. 

mo. 

1881. 

1892. 

Ali|s1ca--_. .---.--.-_.-,-.-. - 

Ailtona-.i.^. - --.._ 

»1,W,300 

1,570,021 

IjOi'lJOO 

50,000 

S7^807/99S 

1,631,271 

fiO^QOO 

151,505 

1, 170,053 

150,490 

iS,17£,675 

gS,222,444 

3,688,137 

34,790,680 
23;347 

101,410,277 
112,9S0,fidO 

30,873,279 

S,a^,40G 

6,336,878 

146,835 

114,222,709 

113,063,320 

1,233,  JOT 

7509,  m 
23fi,(UD 

CaJltornla.  .,,.,,,„,„„„,„ , 

Cki]oraFdo<i^..^^.._..^-.^«...^.. 

Idaho.,, ,. ., 

Michigan 

m,ig8,4a 
i6a,m^m 

Montana.,,,,^,,.,,,,,,,,,,,,, 

NowMe3doo>,„_ -.. 

Nevada 

OnsgoQ..-..., , 

So^uti  Dakota.  .,.*«  *<^  ,.*  ^  »-,.* . 

Utah 

3,131,047 

65,4B7 

1,000,686 

1,562,098 

3,209,C« 

Washington,  ^..^ ,  .,,,.....„,,, 

"Wyoming ,, 

232^19 

371,031 

1S,201 

100,000 
72,000 
18,144 

Eafitern  St4&te9«  „ „.„.,» 

6.491,102 

Sonthftro  States 

}         378,840 
4,643,439 

296,463 
4,989,590 

Middle  Srates ,.... 

Lead  desllvorlEors  and  unap- 
portfoEied *^ 

S,61g,Q74 

3,345,442 

Total 

226,381,466 

220,775,1>B2 

259,703,092 

284,121,764 

344,998,679 

State. 

im^. 

18&1 

18&5. 

1896^ 

13ff7. 

AllwlTft   ,,, ..                ...... 

Arizona ^-_, 

^,WflM^          44.5l4.flfl4 

47,963,553 

218,332 

6,079,243 

1,425,014 

129,330,749 

190,  m.  150 

143,719 

600,237 
6,  €22, 176 

gl  530,715 

Callfornfa. ,. 

7,0^5,32*1 

30,387 

112,1505,078 

155,209,133 

2SJ,  742 

20,000 

120,000 
6,481,413 

11987  771 

11,373,033 
183,277 

145.232,060 
230,288,141 

"TOi;8ifl 

Colorado  * , . 

Idaho 

Mlchtpan. 

114,308,870 

183,072,750 

31,384 

143,524,009 

221,918,179 

2,701,064 

Moutiirm ..„,..,, ,.,!., 

New  Mexico. 

Nflvqjfja, 

Oregon .„....,,,... 

eoiUHDiikota ,. 

3.4«»,33i 
3,919,0111 

Utah. 

1,135,330 
30,875 

1,147,570 

2,ld4,70B 

^,50e,O12 

WashtngtOQ * 

Eawtcm  Statcia 

1            732,7^ 
7,ifi6,S3S 

2,374,514 
3,136,473 

3,105,036 

4,704,003 
4,063.  m 

Southern  States* - 

Middle  tJEatea 

Lead  desUveritere  and  unap- 

4,473.017 
*  1,400,000 

Total 

32tF,354,aas 

354,138  a74 

330,013.404 

400  061.430 

«t4  mfi^4 

' 

o  For  several  of  the  early  years  the  production  credited  to  Colorado  includes  the  yield  from  some  oresol 
uncertain  origin  which  were  smelted  in  Colorado  plants. 
*  Based  partly  on  estimates. 
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Production  of  copper  in  the  United  States,  1882-1907,  hy  States,  in  pounds — Con. 


StOtB. 


IW^ 


iS9d. 


1900. 


l^L 


lflQ2, 


AfUoEta,. ........ ...,„, 

QkUfomiii. .,,._ 

Co[cir«do<t .,.,„„,,„,„,, 

Idaho * ,.,._...,_.,. 

Mlehigan  ,,-....,.,.^...,,...-. 

Montana .__. 

New  MeiloOp .......,.,.,,. 

Nflvada * _ , 

OifQ^u^^  .^..._^.*^,,*,,**.,^.^. 

Soutli  Dakota 

Utah... 

Wi«ti!ngton 

Wyornlng,,  *.„„*,. .*,**..,,, 

Es^lom  States 

Soathiim  stutes ...* 

Middle  States 

Lead  detail  v^rUsen  «nd  misp- 
portioned  -  ^ 


16,374,Sfil 

l,260,Sf20 

15S,491,703 

306, 173, 167 

1,58(2,371 


133,0&1,S6Q 
36.221,807 
ll<tH3,e08 

uo.ooa 

H7,4DD,33S 
225,126,855 

fi6e,75& 


US,317,7fl4 

2S,An,226 

7.820,949 

290.162 

145,4ai,4a8 

270,738,489 

4,lfl(S*,400 

4Q7,53& 


130, 778,  eU 

33.6ti7,4&e 

9,801. 7S3 

4SD,fi11 

156,289,481 

229,870,415 

§,t'.29,S84 

fi93,fi06 


l,2GU3e3 
3,750,000 


i7,0» 
&,68«,746 


16,  U7 
1S,3S4,726 


753,  GID 


Total.. 


233,044 
3,653,330 


3,104, 337 
4,410,fi64 

b3,£00,000 


4j  203,776 
4,820, 4i» 

fi  3, 000, 000 


3, 0^3^712 
6,800,039 

Aai,530 


6M,  512, 987 


110,944,944 
£5*(«8,7M 

227  500 

170,600,228 

238,903,«aO 

6,014,961 

104,301 


445, flag 

23,930,901 
200,297 

aso,22s 

13,fim»,047 
b500,000 


£08,6dBp92l  I    600,117,166      602,072,519'      659,508,644 


190S. 


1904. 


190S. 


1S07. 


Ajinon&nt . . 

QOlfamla,..,, 
Colorado  >...., 

Idaho......... 

Mlchteim 

Neiv  Mexico... 
Na-FBda^..*,,.. 

Omgon 

SoutUDftJcota. 

Utah 

W^tLkigtoji«., 


1,3^,590 

147,648,271 

17,776.756 

4,158,368 

778,906 

193,400,677 

373,555,854 

7,300,832 

tl50,000 


2,043,586 
191,602,958 
28,529,023 

9.606.044 

2,158,858 
208,309,130 
208,314,804 

5,368,666 


Eastern 

Bonthem  Statm. 

Middle  atfttw,,.* „. 

Load  dssilverli^ts  and  mtap- 
poTtloood  ..,...,...„. 


m.303 

33,302,602 

8f>,758 

1,023,  laa 

13.855,612 


^^,000 


6100.000 

47,0^,8^ 

6(33,094 

3,565,029 

15,211,086 
A  100,009 


Total. 


608,044,517 


812.637,267 


4,900,866 

226,854,461 

16,697,489 

9.4(M,83D 

7,321,585 

230,287.992 

314.750,682 

5,334,192 

4n,2tK2 

846,615 

3S 

54,083,506 

223.328 

2,530,531 

16,134,102 


8,665,646 

2^,666,10:1 

28, 153,202 

7.  427,263 

8,678,046 

220,695,730 

294,701.252 

7,090,842 

1,090,635 

545,850 


60,339,119 
290,823 
106, 177 
21,438 

18,460,210 


888.784.267 


017.805,682 


7,034,764 

256,778,437 

33,696,603 

13.908.406 

9.707,299 

219.131,60$ 

234. 2(3,789 

10,140.149 

1,908,164 

513.604 


66,418,370 

122,263 

3,026,004 

€06,102 

20,166,839 

£1,299,048 


868,996.491 


oFor  several  of  the  early  years  the  production  credited  to  Colorado  includes  the  yield  from  some  ores  of 
ODoertain  origin  which  were  smelted  in  (Colorado  plants, 
fr  Based  partly  on  estimates, 
c  Includes ' '  onapportioned." 

TONNAGE  AND  YIELD  OF  ORE  SMELTED. 


TONNAGE. 

The  copper  of  domestic  origin  turned  out  by  the  smelters  in  1907 
was  derived  from  approximately  *»  21,403,000  tons  of  material  treated. 
This  tonnage  represents  the  (juantity  of  ore  which  reached  the  copper 
smelters  during  the  year  either  directly  in  crude  smelting  ore  or 
indirectly — for  example,  in  the  form  of  concentrates — and  includes 
about  258,000  tons  of  reworked  material  such  as  old  slags,  smelter 
cleanings,  etc.  It  also  includes  a  considerable  quantity  of  ore  which 
was  not  mined  expressly  for  its  copper  content.  This  class  of  ores,  in 
which  copper  is  oi  subordinate  importance,  comprises  dry  or  siliceous 

•The  accuracy  of  the  statistics  in  this  section  Is  lessened  by  the  fact  that  one  im- 
portant ciutom-flmeltiiig  company  declined  to  furnish  full  data  regarding  its  tonnage. 
The  tonnage  treated  by  it  has  been  ascertained  in  large  degree  from  its  customers,  but 
■ince  the  data  are  not  exact,  the  quantities  are  mostly  expressed  in  round  numbers. 
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gold  and  silver  ores,  which  were  handled  mainly  in  pyrite  smelting 
and  for  converter  linings ;  lead  ores  carrying  sufficient  copper  to  make 
its  recovery  profitable ;  cupriferous  zinc  ores  and  pyritic  sulphur  ores, 
the  "cinders"  of  which  are  subsequently  smelted  for  copper;  and 
ores  mechanically  concentrated  for  values  other  than  copper.  Ores 
of  this  class  can  not  be  separated  sharply  from  distinctly  copper  ores, 
and  their  quantitj^  can  be  placed  only  approximately  at  892,000  tons. 
The  common  fluxing  materials  devoid  oi  the  precious  and  seminre- 
cious  metals  are,  of  course,  not  included. 

In  the  table  which  follows,  the  first  two  columns  of  figures  show  the 

?uantity  and  source  of  all  cupriferous  material  of  domestic  origin 
rom  which  the  copper  production  for  the  year  was  derived  at  the 
smelters.  With  crude  smelting  ore  is  includea  the  tonnage  of  old  slag, 
etc.,  that  was  re-treated.  The  concentrates  include  a  small  quantity  or 
cement  copper  precipitated  from  solution.  The  last  two  columns 
show  the  tonnage  of  distinctly  copper-bearing  material  shipped  or 
treated  by  the  mines  during  the  year.  The  third  column,  headed 
"Copper  ore,"  comprises  both  the  milling  ores  and  those  that  were 
smelted  direct,  but  includes  only  ore  in  which  the  copper  recovered 
or  paid  for  amounted  to  at  least  2^  per  cent,  except  m  cases  where. 
although  present  in  less  quantity  than  2^  per  cent,  copper  constitute 
the  principal  value  in  the  ore.  Old  slag,  etc.,  is  similarly  included  in 
this  column.  The  fourth  column  contains  those  complex  ores  in  whidi 
an  essential  part  of  the  value  is  in  copper.  These  last  two  colunms 
practically  exclude  those  ores  from  whicn  copper  was  recovered  at  the 
smelters  in  the  course  of  treatment  primarily  for  other  metals. 

Tonnage  of  domestic  copper-hearinff  material  treated  in  1907,  in  short  tons. 


Source. 


Tonnage  smelted  yield- 
ing copper. 


Crude 

smelting 

ore. 


Alaska 

Arizona... 
California. 
Colorado.. 
Idaho. 


Michigan 

Montana 

Neva<la 

New  Mexico 

North  Carolina. 
Oregon. 


90,849 
,7G8,25C 
417,005 
326,314 

83,801 


Tennessee 

Utah 

Washington 

Wyoming 

Alal)ania.  Georgia.  Maryland,  Missouri,  Vermont,  Vir- 
ginia, and  unapportioued 


590,827 

83,750 

81,013 

7,8(i5 

6,518 

557,950 

1,061,708 

17,317 

017,000 

4,369 


Concen- 
trates. 


247,073 

273 

65,647 

683 

172,000 

,246,160 

291 

4,250 

328 

298 


Copper-bearing  ore  sold 
or  treated  by  the 
mines. 


Copper  ore. 


Copper-leKl 

and  copper* 

lead-xlDO 

ore. 


121,042 

7  I 
ol,000  I 

2,720  i 


98,927 
3,191,125 
339,152 
22,619 
136,327 
9,892,214 
3,719,600 
11,100 
164,849 
11,261 
7,060  I 
558,487 
1,793,084  I 
14.691  ! 
026,071  I 

62,917  I 


1,608 

40 

7,841 


28,296 
31,077 


2,920 


Total 

Grand  total. 


5,107,542  I    1,862,665 
6,970,207  I 


20,039.484  :  71,781 

20,111,265 


o  Partly  estimated. 


Of  the  total  tonnage  smelted,  approximately  5,107,500  tons,  or 
about  24  per  cent,  were  of  suflScient  richness  or  of  such  favorable 
metallurgical  character  as  to  be  smelted  without  concentration.    The 
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remaining  16^95,500  tons  were  concentrating  ores,  from  which  were 
produced  about  1,862,700  tons  of  concentrates,  the  average  concentra- 
tion being  slightly  under  9  into  1.  If  the  immense  tonnage  of  milling 
ores  of  Michigan  is  excluded,  the  concentrating  ores  of  the  rest  of 
the  country  exceeded  the  smelting  ores  by  only  a  little  over  1,000,000 
tons.  Included  with  the  concentrating  ores  is  a  small  tonnage  from 
which  the  copper  was  extracted  by  leaching  j)rocesses.  A  small  quan- 
tity of  copper  was  procured  without  the  mining  of  any  ore  by  the 
treatment  of  mine  waters.  In  both  cases  the  copper  was  recovered 
from  solution  by  replacement  of  iron  scrap,  and  tne  resulting  "  pre- 
cipitate," or  cement  copper,  which  may  be  regarded  as  high-grade 
concentrate,  went  into  the  smelters.  Of  the  802,000  tons  of  ore  treated 
primarily  for  other  values  than  copper,  about  382,000  tons  were 
smelted  direct  and  about  510,000  tons  were  concentrated,  produciQg 
approximately  42,500  tons  of  concentrates. 

Excluding  the  258,000  tons  of  secondary  material,  the  total  tonnage 
of  metalliferous  materials  of  domestic  origin  from  primary  sources 
charged  into  copper-smelting  furnaces  in  1907  amounted  to  approxi- 
mately 6,712,200  tons,  about  28  per  cent  being  concentrates  and  the 
remaining  72  per  cent,  or  4,849,500  tons,  being  smelting  ore.  Cana- 
dian and  Mexican  smelters  treated  93,536  tons  of  this  ore,  from  which 
was  returned  in  the  form  of  matte  the  content  of  35,363  tons.  Almost 
6,000  tons  of  domestic  matte  was  also  treated  in  these  foreign  works. 
On  the  other  hand,  reduction  plants  in  this  country  smelted  a  con- 
siderable import  tonnage  of  foreign  origin,  the  approximate  figures 
being — ore,  349,280  tons;  concentrates,  67,550  tons,  and  matte,  56,270 
tons,  a  total  foreign  tonnage  of  about  473,100. 

The  total  metal-bearing  charge  treated  by  copper  smelters  in  the 
United  States  in  1907  was  about  7,098,800  tons,  exclusive  of  mate- 
rial rehandled.  This  rehandled  material  includes  the  following: 
(1)  The  conversion  into  blister  of  approximately  142,624  tons  of 
custom  matte,  all  of  domestic  origin — part  of  this  matte  was  of  so 
low  a  tenor  that  it  had  to  be  resmelted  to  a  higher  grade  before  con- 
version; (2)  about  258,000  tons  of  old  slags,  smelter  cleanings,  etc., 
material  discarded  or  lost  in  former  operations. 

Excluding  the  tonnage  of  old  slags,  etc.,  and  of  ores  from  which 
the  recovery  of  copper  was  incidental,  it  appears  that  the  tonnage 
of  essentially  copper  ore  of  domestic  origin  treated  at  the  smelters 
either  as  crude  ore  or  in  concentrates  was  about  20,253,000  tons. 

Among  the  principal  copper-ore  producing  States  Michigan  is 
far  in  the  lead,  having  extracted  her  copper  in  1907  from  about 
9,970,000  tons  of  ore ;  Montana  is  second  in  total  copper-ore  tonnage, 
with  considerably  less  than  half  as  much;  Arizona  is  thirdj  Utah 
fourth,  Tennessee  fifth,  and  California  sixth.  Arizona  leads  m  ton- 
nage of  crude  smelting  ore.  Utah  ranks  next,  and  Montana,  Ten- 
nessee, and  California  follow  in  order.  Michigan  produces  no  smelt- 
ing ore,  the  comparatively  small  tonnage  of  mass  and  barrel  copper 
smelted  without  concentration  scarcely  falling  within  this  category. 
Montana  is  far  in  the  lead  as  to  tonnage  of  cupriferous  concentrates 
smelted  during  the  year;  Arizona,  Michigan,  and  Utah  are  much 
lower.  California  produced  practically  no  copper  concentrates  (ex- 
cept a  small  tonnage  of  ^'cement"  copper),  and  Tennessee  none 
wnatever. 
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YIELD. 

If  there  is  excluded  from  the  total  copper  production  the  quantity 
derived  from  old  slags,  furnace  linings,  etc.,  which  was  about  10,- 
480,000  pounds,  and  the  quantity  derived  incidentally  to  the  recovery 
of  other  metals,  which  is  estimated  at  about  3,100,000  pounds,  the 
remaining  copper  production,  approximately  855,420,000  pounds,  was 
derived  from  about  20,253,000  tons  of  ore,  mined  principally  for  cop- 
per. The  average  yield  of  this  ore  was  therefore  about  42.2  pounds 
per  ton,  or  2.11  per  cent.  The  native  copper  ores  of  Michi^n,  which 
m  1907  yielded  only  1.10  per  cent,  being  excluded,  the  remaining  cop- 
per ores  of  the  country,  about  10,283,000  tons,  yielded  about  636,289,- 
000  pouhds  of  copper,  an  average  of  about  62  pounds  per  ton,  or  3.10 
per  cent. 

The  5,107,500  tons  of  crude  smelting  material  yielded  408,986,600 
pounds  of  copper,  or  about  47  per  cent  of  the  total  production,  an 
average  of  80.1  pounds  per  ton,  or  4.05  per  cent.  The  1,862,700  tons 
of  concentrates  yielded  the  remaining  53  per  cent,  or  461,009,900 
pounds  of  copper,  with  an  average  yield  of  247  pounds  per  ton,  or 
12.35  per  cent  for  the  concentrates,  or  an  average  of  28.2  pounds  per 
ton,  or  1.41  per  cent  for  the  concentrating  ore.  Excluding  the  high- 
grade  concentrates  from  the  low-grade  ores  of  Michigan,  the  yield  for 
5ie  remaining  materials  was :  Concentrates,  149  pounds  per  ton,  or  7.5 
per  cent;  concentrating  ore,  38.2  pounds  per  ton,  or  1.91  per  cent 
From  custom  matte  converted  in  1907  about  75,885,730  pounds  of 
domestic  copper  was  produced,  the  yield  from  the  matte  being  about 
26.6  per  cent. 

The  foreign  ores  imported  for  smelting  in  this  country  were,  con- 
sidering the  more  costly  transportation,  necessarily  of  higher  grade 
than  the  average  of  domestic  ores.  Actual  figures  can  not  be  given, 
as  only  the  figures  for  the  combined  yield  of  foreign  ore,  concentrates, 
and  matte  are  available. 

Copper  ores  yielded  272,150  ounces  of  gold  and  13,955,436  ounces  of 
silver,  according  to  mine  reports  for  IdOi.^  This  is  an  average  yield 
for  the  20,039,484  tons  of  copper  ores  of  about  0.0135  ounce  of  gold 
and  0.609  ounce  of  silver  per  ton.  If  the  Michigan  ores  that  do  not 
carry  silver,  amounting  to  about  8,000,000  tons,  are  excluded  from 
this  calculation,  the  copper  ores  which  actuallv  contained  precious 
metals  yielded  an  average  of  about  0.022  ounce  oi  gold  and  1.15  ounces 
of  silver  per  ton. 

Pyrite  smelting,  which  has  grown  rapidly  in  recent  years,  owing 
not  only  to  metallurgical  advances,  but  to  the  marked  increase  in  min- 
ing of  pyritic  copper  ores,  ofTers,  because  of  its  high  requirement  of 
silica  flux,  an  advantageous  method  of  treatment  tor  those  siliceous 

fold  and  silver  ores  which  require  or  permit  smelting.  Copper  is  thus 
ast  replacing  lead  as  a  collector  of  the  precious  metals  in  the  smelt- 
ing of  dry  ores.  In  consequence,  the  gold  and  silver  product  of  all 
domestic  ores  treated  in  copper  smelters  was  considerably  in  excess  of 
the  yield  from  the  copper  ores  alone. 

All  this  gold  and  silver  was  recovered  as  such  only  on  electrolvtic 
refining  of  the  pig  copper.^    A  large  part  of  the  output  of  the  Mo- 

«  See  •*  Production  of  Gold  and  Silver  In  1907." 

*  An  exception  is  the  small  quantity  of  silver  obtained  in  Michigan  as  *'  pickings  " — ^the 
Borting  out  of  the  "  nuggets  "  and  "  half-breeds  "  which  accompany  the  native  copper. 
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renci-Metcalf  district  in  Arizona  and  of  the  Ducktown  district  of 
Tennessee,  and  small  quantities  from  the  Globe  district  of  Arizona, 
and  from  California,  New  Mexico,  Missouri,  and  Wyoming,  are  too 
low  in  precious  metals  to  make  the  electrolytic  refining  of  this  copper 
profitable.  With  these  exceptions,  practically  all  the  blister  copper  of 
the  country,  as  well  as  a  noteworthy  portion  (over  16  per  cent)  of 
Lake  copper,  is  subjected  to  this  separation  by  electrolysis.  In  all, 
about  630,000,000  pounds  of  domestic  copper  carrying  gold  and  silver 
and  requiring  electrolytic  refining  were  produced  in  1907. 

CONDITIONS  OF  PRODUCTION  BY  STATES. 

The  general  trade  conditions  under  which  the  copper-producing  in- 
dustry of  the  United  States  was  carried  on  during  the  year  1907  have 
been  outlined  on  preceding  pages.  In  the  review  which  follows  of 
the  industry  in  each  State,  the  principal  features  affecting  production 
are  given  in  the  case  of  those  whose  output  is  of  importance.  State- 
ments of  the  known  resources  of  the  various  districts  are  presented, 
but  deductions  are  not  drawn.  The  purely  financial  affairs  of  copper 
companies  are  not  discussed.  Those  who  desire  to  gain  specific  inior-^ 
mation  of  the  detailed  operations  of  any  company,  or  of  the  mine 
output  proper,  as  distinguished  from  the  actual  production  of  metal, 
are  referred  to  the  reports  on  mine  production  for  thQ  various  States, 
which  have  been  published  by  the  United  States  Geological  Survey 
and  which,  with  this  and  other  reports,  form  a  part  of  the  general 
volume,  "  Mineral  Resources  of  the  United  States,  1907." 

ALASKA. 

The  blister-copper  production  of  Alaska  in  1907  was  7,034,763 
pounds,  as  compared  with  8,685,646  pounds  in  1906.  The  falling  off 
IS  due  almost  entireljr  to  the  fact  that  the  low  price  of  copper,  coupled 
with  unstable  financial  conditions,  caused  operations  at  most  or  the, 
mines  to  be  suspended  in  the  fall  of  1907.  Had  work  continued 
throughout  the  year,  the  production  would  undoubtedly  have  ex- 
ceeded that  of  1906.  The  difference  between  mine  output  and  smelter 
output,  as  shown  on  page  18,  is  partly  due  to  the  fact  that  stock 
piles  at  the  Alaska  Smelting  and  Eefining  Company's  works  were 
wholly  cleaned  up  when  the  plant  was  closed  in  the  fall  of  1907. 

The  principal  production  came,  as  in  former  years,  from  the  Ketch- 
ikan district  of  southeastern  Alaska,  which  is  credited  with  a  blister 
output  of  about  5,400,000  pounds.  The  two  smelters  in  Alaska  are 
situated  in  this  region,  but  the  plant  of  the  Alaska  Copper  Company 
has  not  been  operated  since  1906.  Matte  and  ore  from  this  region 
went  to  Tacoma,  and  considerable  ore  also  went  to  plants  in  British 
Columbia.  The  ores  of  this  district  are  mostly  heavy  sulphide  ores 
of  contact-metamorphic  origin.  Pyrrhotite  and  plentiful  magnetite 
and  pyrite  accompany  the  chalcopyrite,  the  ore  running  high  in  iron. 
The  grade  of  the  ore  is  not  high,  the  yield  of  copper  being,  as  a  rule, 
not  much  over  8  per  cent.  Precious-metal  values  are  low.  Supplies 
are  costly,  and  wages  are  high.  The  deposits  have  been  described  in 
some  detail  in  publications  of  the  United  States  Geological  Survey .<» 


•  Wright,  C.  W..  Bull.  U.  8.  Qeol.  Survey  No.  284,  1908.  pp.  50-53 ;  Bull. 
Survey  No.  814,  1907.  pp.  65-72 ;  Bull.  U.  8.  Geol.  Survey  No.  345.  1908.  pp.  9 
Wright,  C.  W.,  and  Paige,  Sidney,  Bull.  U.  S.  Oeol.  Survey  No.  846,  1908,  pp. 


Bull.  U.  S.  Geol. 
94-96.     Also 
98-115. 
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Tht  second  producing  copper  district  of  Alaska  is  in  the  Prince 
William  Sound  region.  The  principal  production  in  1907  came  from 
Latouche  Island  and  from  EUamar,  near  Valdez.  All  the  ore  went  to 
the  Tacoma  smelter.  The  ore,  which  is  chalcopyrite  more  or  less  dis- 
seminated through  metamorphosed  country  rocks*  has  to  carry  a 
fairly  high  percentage  of  copper  in  order  to  stand  the  cost  of  ship- 
ment. 

No  production  was  made  in  1907  from  the  C!opper  River  country. 
Situated  at  a  distance  from  the  coast  and  difficuft  of  access,  deposits 
in  this  region  have  necessarily  been  developed  slowly.  By  far  the 
most  important  deposit,  and,  m  fact,  about  the  only  one  whose  im- 
portance is  as  yet  proved,  is  the  Bonanza  mine  of  the  Kennicott  Mines 
Company,  situated  near  the  Chitina  River.  This  deposit  is  a  great 
mass  of  solid  chalcocite  in  limestone,  and  averages  over  60  per  cent 
copper  and  about  22  ounces  silver  per  ton.  The  deposit  is  situated 
near  the  top  of  a  steep  slope  and  much  similar  ore  is  found  in  the 
talus  on  this  slope.  Mr.  F.  H.  Moffit,  of  the  United  States  Geological 
Survey,  estimates  that  at  least  100,000,000  pounds  of  copper  can  be 
extracted  from  this  deposit,  derived  about  equally  from  the  massive 
body  and  from  the  talus.  Estimates  of  the  company  are  still  higher, 
principally  regarding  the  quantity  in  the  talus.  The  mine  is  about 
160  miles  from  the  coast  by  the  nearest  practicable  route.  An  aerial 
tramway  will  deliver  the  ore  to  the  side  of  Kennicott  Glacier,  whence 
it  will  be  carried  a  few  miles  by  rail  to  the  head  of  practical  naviga- 
tion on  the  Chitina  River.  Light-draft  b6ats  will  carrv  it  down  the 
Chitina  and  Copper  rivers  about  100  miles  to  the  head  ot  Abercrombie 
Rapids,  from  which  point  it  will  again  go  by  rail  to  the  coast  at 
Cordova  Bay.  Construction  on  the  various  sections  of  this  transpor- 
tation system  was  carried  on  actively  in  the  summer  of  1908,  but  it  is 
expected  that  important  shipments  of  ore  can  not  be  made  before 
1910.  Descriptions  of  the  region  will  be  found  in  reports  of  the 
United  States  Geological  Survey.* 


In  1907  Arizona  produced  256,778,437  pounds  of  blister  copper,  a 
relatively  small  decrease  from  the  production  of  1906,  which  was 
262,566,103  pounds.  In  consequence  of  the  greatly  reduced  output  of 
Montana,  Arizona  took  the  nrst  rank  in  1907  among  the  copper- 
producing  States.  The  decline  in  production  was  due  entirely  to  the 
low  market  and  the  bad  financial  conditions  of  the  latter  part  of  the 
year,  and  had  operations  been  maintained  at  the  rate  of  the  first  eight 
months  of  the  year,  the  production  would  probably  have  exceeded 
that  of  1906  by  several  million  pounds.  The  small  difference  between 
mine  and  smelter  production  is  due  mainly  to  the  fact  that  in  1906  the 
mines  shipped  to  the  smelters  a  little  more  than  was  handled  by  these 
works,  and  this  excess  was  partly  worked  off  during  1907.  There  was 
also  a  quantity  of  material  smelted  during  the  year  at  El  Paso,  which 
had  been  mined  and  shipped  in  1905  to  the  old  Val  Verde  smelter,  but 
had  not  been  smelted  before  that  plant  was  burned. 

«  Grant.  IT.  S.,  Bull.  V.  S.  Oeol.  Survey  No.  284,  1908,  pp.  78-87.  Moffit,  F.  H.,  Bull 
U.  S.  Geol.  Survey  No.  345.  1008,  pp.  176-178. 

"Sohrader,  F.  C..  and  Spencer.  A.  C.,  Geological  Survey  sjpeclal  publication,  IdOl ;  Men- 
denhall.  W.  C,  Prof.  Paper.  U.  S.  Geol.  Survey  No.  41.  lOOd;  Moffit,  P.  H..  and  Maddren. 
A.  G.,  Bull.  U.  S.  Geol.  Survey  No.  345,  1908,  pp.  127-175. 
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Many  districts  contributed  to  the  output  in  1907,  but  the  great  bulk 
of  the  production  was  derived,  as  in  former  years,  from  four  impor- 
tant camps.  Arizona  is  thus  distinguished  from  the  two  great  pro- 
ducing States,  Montana  and  Michigan,  which  have  but  one  important 
district  each. 

Bisbce  district. — ^The  Bisbee  or  Warren  district,  in  Cochise  County, 
the  third  largest  district  in  the  country  and  the  largest  in  Arizona, 
made  a  blister-copper  production  of  about  110,000,000  pounds,  as  com- 
pared with  about  131,000,000  pounds  in  1906.  The  output  would 
have  been  larger  had  it  not  been  for  the  reduced  scale  of  operations 
during  the  last  three  months  of  the  year.    As  in  previous  years,  the 

Production  was  derived  almost  entirely  from  the  Copper  Queen, 
lalumet  and  Arizona,  Superior  and  Pittsburg,  and  Shattuck- Arizona 
mines. 

The  primary  ore  of  this  district,  which  consists  of  pyrite  with  chal- 
copyrite,  and  possibly  bomite,  replaces  limestone  near  an  intrusive 
body  of  granite  porphyry,  and  is  now  commonly  regarded  as  the 
result  of  a  modified  sort  of  contact  metamorphism.  The  copper  of 
these  primary  ores  has  been  in  part  concentrated  by  the  process  known 
as  "  secondary  enrichment "  into  workable  ore  bodies  of  varying  size 
and  of  irregular  shape. 

The  tops  of  most  of  the  Bisbee  ore  bodies  lie  at  some  distance  below 
the  surface,  and  the  ores  are  in  many  places  underlain  by  practically 
barren  limestone  instead  of  primary  ore.  In  other  words,  secondary 
enrichment  has  in  some  places  extended  to  the  very  bottom  of  the 
ore  bodies.  Oxidation,  also,  has  extended  to  unusual  depth.  The 
ores  consist  mainly  of  carbonates,  oxides,  chalcocite,  chalcopyrite,  and 
pyrite,  all  being  in  places  more  or  less  intimately  mixed.  Native  cop- 
per is  present  also  in  many  localities  and  in  some  stopes  has  been  very 
abundant.^  As  nearly  as  can  be  learned  between  35  and  50  per  cent 
of  the  copper  mined  in  1907  was  contained  in  the  sulphides,  chiefly 
chalcocite,  and  practically  the  whole  of  the  remainder  was  carried  by 
the  oxidized  minerals.  The  percentage  of  sulphide  ore  mined  is 
increasing. 

If  the  total  production  since  the  discovery  of  the  district  is  taken 
into  account,  Bisbee  is  undoubtedly  the  richest  of  the  great  copper 
camps  of  the  country.  The  ore  mmed  to  date  is  estimated  to  have 
yielaed  8  per  cent  copper.  The  yield  in  recent  years  has  been  some- 
what below  that  average,  and  lell  somewhat  lower  in  1907.  The 
Calimiet  and  Arizona  ore,  as  stated  in  the  annual  report  of  the  com- 
pany, yielded  6.85  per  cent  in  1907,  compared  with  7.95  per  cent  in 
1906,  based  on  the  tonnage  as  mined.  The  corresponding  yield  from 
Superior  and  Pittsburg  ores  was  3.69  per  cent  in  1907  and  4.099  per 
cent  in  1906.  All  the  ore  mined  in  the  district  is  rich  enough  to  smelt, 
and  no  concentration  is  practiced.  The  ores  contain  rather  low  values 
in  gold  and  silver.  In  1907  the  yield  of  gold  and  silver  per  ton  of 
copper  was  $13.74  for  the  Calumet  and  Arizona  Company  and  $6.90 
for  the  Superior  and  Pittsburg  Company. 

The  locus  of  the  principal  feiown  ore  bodies  has  been  shown  to  be 
a  great  flat-lying  shoot  of  variable  thickness  and  as  yet  undetermined 
extent,  pitching  gently  toward  the  southeast  approximately  with  the 

•  Bee  Raneome,  F.  L.,  Prof.  Paper  U.  S.  Geol.  Survey  No.  21,  1904,  for  description  of 
Bisbee  ore  depoelts. 
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bedding  of  the  limestones.  Probably  the  most  important  feature  of 
the  year  was  the  development  on  the  lower  levels  of  Calumet  and 
Arizona  workings  of  bodies  of  pyrite,  chalcopyrite,  and  bornite  ore, 
little  enriched  and  carrying  good  copper  values.  This  discovery 
strengthens  the  possibility  of  the  existence  of  other  important  ore 
horizons  underlying  the  one  already  developed  and  at  such  depth  as 
to  be  mainly  or  wholly  below  the  zone  of  secondary  enrichment. 

The  ore  bodies  worked  at  present  lie  mostly  between  depths  of  400 
and  1,400  feet,  the  ore  being  aeeper  toward  the  southeast.  The  known 
ore  bodies  near  the  surface  are  practically  exhausted.  All  develop- 
ment is  carried  on  by  means  of  vertical  shafts,  none  of  which  has  as 
yet  been  sunk  far  below  the  horizon  of  known  ore  bodies.  Water  has 
given  considerable  trouble  in  the  sinking  of  the  deep  shafts  in  the 
southern  part  of  the  camp,  but  when  a  block  of  ground  is  once 
drained  only  light  pumping  is  required.  The  square  set  and  filling 
system  is  mainlj'^  employed,  and  the  high  price  of  timber  constitutes 
an  important  part  of  the  cost  of  mining.  Underground  haulage  is 
now  being  done  in  part  by  electricity.  Wages  are  also  high,  but 
transportation  charges  are  not  excessive,  owing  to  service  by  the  El 
Paso  and  Southwestern  Railroad,  a  line  controlled  by  Phelps,  Dodge 
&  Co.  Spurs  extend  to  the  {principal  producing  shafts.  Power  is 
furnished  jointly  by  coal  and  oil  fuel  and  is  reasonably  cheap  for  that 
part  of  the  country.  Owing  in  larg;e  measure  to  the  good  grade  of 
the  ores  the  cost  of  producing  copper  is  relatively  low. 

The  older  mines  are  developed  well  ahead  of  production.  Enlarge- 
ment of  the  Calumet  and  Arizona  smelters  at  Douglas  was  begun  in 
1907.  The  Copper  Queen  smelter,  the  second  largest  in  the  country, 
handled  in  1907  more  crude  smelting  ore  than  any  other  copper 
smelter.  This  plant  does  a  custom  business,  drawing  ores  from 
Mexico,  New  Mexico,  and  other  Arizona  camps,  as  well  as  custom  ore 
from  Bisbee.  The  smelters  were  seriously  handicapped  in  the  early 
part  of  the  year  by  lack  of  fuel,  especially  of  oil. 

The  Bisbee  ores  are  of  wide  range  in  composition,  but  when  mixed 
and  bedded  on  the  immense  scale  possible  they  are  virtually  self- 
fluxing  and  are  smelted  economically.  During  the  year  a  considerable 
tonnage  of  slag  from  the  site  of  the  old  Copper  Queen  black-copper 
smelter  at  Bisbee  was  shipped  to  the  Douglas  plant  and  re-treated 
Some  sulphide  ore  from  this  district  was  treated  by  the  Old  Domin- 
ion smelter  at  Globe. 

Morenci  district, — The  copper  district  at  Morenci  and  Metcalf,  in 
Graham  County,  produced  blister  containing  about  63,000,000  pounds 
of  copper,  compared  with  a  production  of  about  56,000,000  pounds  in 
1906.  The  greater  part  of  the  production  came  from  the  mines  and 
smelters  of  the  Arizona,  Detroit,  and  Shannon  companies.  With  the 
exception  of  some  of  the  ores  of  Shannon  Mountain,  the  old  shallow 
bodies  of  high-grade  oxidized  ore  derived  from  contact-metamorphic 
replacements  of  limestone  have  been  exhausted.  A  great  part  of  the 
production  came  from  large  disseminated  bodies  and  stockworks  of 
chalcocite  along  shattered  zones  in  altered  porphyry.  The  profitable 
ores  change  in  depth  to  lean  pyritic  ores  of  similar  distribution,  whidi 
affirm  the  secondary  character  of  the  chalcocite.<» 

«  For  a  description  of  the  ore  deposits  see  Llndgren,  W.,  Prof.  Paper  U.  S.  Qeol.  Surrer 
No.  43,  1905. 
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The  bulk  of  the  ores  are  of  low  tenor  in  copper ;  nearly  90  per  cent 
of  them  are  milled  with  a  concentration  of  about  6  into  1.  The  aver- 
age yield  of  blister  copper  from  these  concentrating  ores  was  slightly 
over  2  per  cent  in  1907.  The  smelting  ores,  which  include  the  richer 
chalcocite  ores  and  the  oxidized  ores  mined  by  the  Shannon  company, 
gave  a  yield  of  about  5  per  cent.  The  content  in  gold  and  silver  is 
very  low,  the  blister  copper  produced  carrying  on  the  average  not  over 
$3  per  ton.  Such  blister  as  is  sufficiently  pure,  therefore,  is  either 
transformed  into  casting  copper  without  electrolytic  refining  or  is 
exported  unrefined  and  consumed  direct. 

Few  profitable  ore  bodies  occur  at  a  greater  depth  than  400  feet.  A 
notable  exception  is  furnished  by  the  Coronado  mine,  where  the  ore 
occupies  a  fault  fissure  and  has  been  developed  to  a  depth  of  about 
1,000  feet.  The  rugged  topography  allows  the  extraction  of  a  great 
part  of  the  ores  by  tunnels,  shafts  being  used  somewhat  at  Morenci 
and  open  cuts  on  Shannon  Mountain.  Square  setting  and  filling  is 
the  chief  method  employed  in  the  stopes,  but  the  amount  of  timber 
per  ton  of  ore  is  lower  than  is  commonly  rec[uired  by  that  system. 
The  filling  of  stopes  by  flushing  in  of  mill  tailings  is  practiced  by  the 
Arizona  Copper  Company.  The  mines  are  practically  dry.  Most 
of  the  power  has  been  derived  from  producer  gas,  but  coal  and  oil  are 
now  being  used  to  a  greater  extent.  The  district  is  connected  with 
outside  transportation  by  the  Arizona  and  New  Mexico  Railroad, 
owned  by  the  Arizona  Copper  Company.  Local  transportation  is 
effected  by  narrow-gauge  lines  and  inclined  tramways.  Water  supply 
is  an  important  item  or  expense,  as  it  is  necessary  to  pump  from  San 
Francisco  River,  1,500  feet  below  Morenci.  Mexican  labor  is  em- 
ployed to  a  large  extent  and  commands  half  the  wages  paid  to 
Americans. 

Although  this  is  the  oldest  important  copper  camp  of  Arizona,  the 
reserves  of  concentrating  ore  in  the  district  are  still  large.  As  dis- 
tinguished from  Bisbee  and  Jerome,  where  all  the  ores  are  of  smelting 
grade,  the  output  of  the  Morenci  district  is  dependent  on  the  capacity 
of  its  concentrating  mills.  The  3  smelters  handled  during  1907  about 
348,000  tons  of  copper-bearing  material  representing  over  1,400,000 
tons  of  ore  mined.  Of  this  quantity,  about  154,000  tons  were  smelt- 
ing ore  and  194,000  tons  concentrates.  In  addition,  one  of  the  smelt- 
ers at  Clifton  treated  some  custom  ore  from  outside  the  district  and 
concentrates  from  New  Mexico.  The  Arizona  Copper  Company  pro- 
duced  no  bluestone  from  its  leaching  plant  during  the  year.  Wnile 
the  converting  plant  of  the  Detroit  Copper  Company  was  being  com- 

Eleted  in  the  early  part  of  the  year,  the  matte  produced,  which  was  of 
igh  grade,  like  all  the  matte  of  the  district,  was  shipped  to  the  Cop- 
per Queen  smelter  for  conversion.  Considerable  slag  from  old  dumps 
of  the  Detroit  smelter  was  reworked. 

Globe  district, — The  old  silver  camp  of  Globe,  in  Gila  County,  pro- 
duced approximately  35,000,000  pounds  of  blister  copper  in  1907  as 
against  aoout  27,000,000  pounds  in  1906.  This  output  was  derived 
chiefljr  from  the  Old  Dominion  and  United  Globe  mines,  but  the 
outlying  mines  produced  more  in  the  aggregate  than  ever  before,  and 
the  Arizona  Commercial,  nearer  the  larger  mines,  was  also  a  producer. 
The  main  productive  area  contains  blocks  of  sedimentary  rocks 
floated  up  and  partly  surrounded  by  an  intrusive  mass  of  diabase. 
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The  ore  bodies  ^  are  of  two  great  classes — irregular  replacements  in 
the  sediments  and  fault  lodes  or  fissure  zones  in  the  diabase.  The 
original  ores  in  limestone  are  believed  to  have  been  of  contact-meta- 
morphic  origin.  Practically  all  the  ores  have  been  secondarily  en- 
riched. The  workable  ore  in  the  limestone  occurs,  somewhat  as  at 
Bisbee,  in  irregular  bodies  at  the  base  of  great  masses  of  mixed  limon- 
ite  and  specularite.  In  the  quartzite  native  copper  and  cuprite  pre- 
dominate. The  chalcocite  ores  are  for  the  most  part  enrichments  of 
pyritic  veins  and  disseminations  in  the  crushed  and  altered  diabase. 
This  lean  pyritic  material  has  been  reached  at  a  depth  of  about  800 
feet,  but  at  certain  local  places  cross  fractures  have  allowed  the  en- 
riching solutions  to  extend  to  greater  depth.  The  richest  body  of  this 
secondary  ore  has  been  developed  to  the  sixteenth  level,  or  about  1,200 
feet  from  the  surface.  In  the  United  Globe  mines  bodies  of  primary 
pyritic  ore  rich  enough  to  be  worked  are  sometimes  found.  A  very 
important  development  w^as  the  opening  by  the  Miami  Copper  Com- 
pany, near  Globe,  of  a  low-grade  deposit  of  the  well-known  type,  con- 
sisting of  disseminated  secondary  sulphides  in  schist.  The  company 
estimates  4,200,000  tons  developed  and  2,200,000  tons  of  probable  ore 
in  addition,  with  good  prospect  of  increasing  this  tonnage.  The 
average  content  is  placed  at  not  less  than  2.9  per  cent,  and  the  recov- 
ery ox  tefined  copper  at  2.1  per  cent.  It  is  estimated  that  in  all  proba- 
bility a  total  of  at  least  250,000,000  pounds  of  copper  can  be  taken 
from  the  mine  as  at  present  developed  at  a  cost  of  9  cents  per  pound. 
A  1,000-ton  mill  is  to  be  erected  and  the  concentrates  will  probably 
be  smelted  at  the  Old  Dominion  works. 

The  Globe  ores  have  long  been  known  to  be  of  high  grade,  and  the 
outlying  mines  are  still  shipping  ores  of  an  average  content  consid- 
erably over  5  per  cent.  But  the  increase  in  quantity  of  lower-grade 
concentrating  ores  in  the  United  Globe  and  Old  Dominion  mines  has 
lowered  the  tenor  for  the  district,  so  that  the  average  yield  from  all 
the  ores  in  1907  was  a  little  over  4  per  cent.  A  little  more  than  one- 
third  of  the  approximately  445,000  tons  of  ore  treated  in  1907  was 
concentrated,  on  an  avera^je  about  3.5  into  1.  Fully  60  per  cent  of  the 
1907  output  was  derived  from  sulphur-bearing  ores,  chiefly  chalcocite. 
Ore  of  this  class  will  undoubtedly  soon  become  the  principal  ore  of 
the  district.  The  greater  part  of  the  ore  from  the  outlying  mines  is 
oxidized  and  much  of  it  consists  chiefly  of  chrysocolla.  Leaching 
processes  have  been  tried  but  not  found  successful.  The  gold  and 
silver  contents  of  the  ore  are  very  low,  and  the  average  yield  per 
pound  of  copper  is  only  about  0.5  cent.  Part  of  the  copper  is  there- 
fore transformed  without  electrolysis  into  casting  copper. 

Most  of  the  workings  are  not  deep ;  the  deepest  shaft  in  the  camp 
goes  down  about  1,200  feet.  Tunnels  are  of  service  only  in  the  upper 
workings.  Square-set  stoping  predominates,  but  stuUs  have  been 
employed  in  the  flat  stopes  in  quartzite.  The  bottom  of  the  Old 
Dominion  mine  is  exceedingly  wet,  and  the  pumping  plant  has  been 
enlarged  to  a  capacity  of  6,000,000  gallons  per  day.  Owing  in  part 
to  the  wetness  of  the  ground,  the  kaolinized  sulphide  ore  in  the  lower 
levels  is  difficult  ground  to  hold.  Transportation  to  the  Old  Do- 
minion smelter  is  furnished  by  a  branch  of  the  Southern  Pacific  and 

•  Ransome,  F.  L.,  Prof.  Paper  U.  S.  Geol.  Survey  No.  12,  1902. 
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by  local  private  lines.    Oil  is  the  principal  fuel.    Mexican  labor  is 
employed  in  part. 

Globe  ores  nave  long  been  at  a  disadvantage  because  of  their  high 
silica  and  lack  of  sulphur.  It  has  been  necessary  to  bring  in  outside 
sulphides,  and  favorable  smelting  charges  by  the  local  works  have 
been  impossible  on  much  of  the  oxidized  siliceous  ore  from  mines  in 
the  district.  Bisbee,  Ariz.,  and  Nacozari,  Mexico,  supplied  sulphide 
ores  in  1907,  while  considerable  siliceous  ore  from  the  district  went 
to  the  Douglas,  El  Paso,  and  Cananea  smelters,  chiefly  for  converter 
lining.  By  the  middle  of  1907,  however,  the  quantity  of  sulphide* 
ores  from  the  Old  Dominion  and  United  Globe  mines  was  about 
sufficient  to  give  proper  results  in  the  furnaces,  and  importations 
have  now  practically  ceased.  Some  old  slag  was  resmelted  at  the  Old 
Dominion  plant.  Alittle  material  from  New  Mexico  and  from  Cali- 
fornia was  also  treated  at  this  smelter  in  1907. 

Jerome  district. — ^The  production  of  blister  copper  in  the  Jerome 
district  of  Yavapai  County  in  1907  was  about  33,000,000  pounds. 
The  decrease  in  production  from  that  of  1906,  which  was  about  38,- 
600,000  pounds,  is  due  to  curtailed  output  during  the  last  three 
months  of  the  year  by  the  United  Verde  Copper  Company,  which  is 
responsible  for  practically  the  entire  output  or  the  district. 

The  United  Verde  ore  body  occupies  a  zone  of  shearing  so  intense 
that  the  containing  rock,  a  rather  basic  porphyry,  has  here  been  con- 
verted into  a  schist.  Pyrite,  chalcopyrite,  and  some  zinc  blende,  with 
varying  amounts  of  quartz,  have  m  places  partially  or  completely 
replaced  this  schist,  and  in  other  places  the  schist  is  injected  by  vein- 
lets  and  stringers  of  sulphides  and  others  of  quartz.  As  a  rule  the 
more  massive  sulphide  ore  contains  more  iron  and  zinc,  while  that 
consisting  of  alternating  bands  of  sulphide  and  schist — ^the  so-called 
•'  slaty  "  ore — carries  a  much  higher  proportion  of  chalcopyrite.  The 
ores  are  undoubtedly  of  pre-Cambrian  age,  like  the  inclosing  rocks, 
and  are  wholly  independent  of  the  Devonian  sediments  which  almost 
overlie  the  deposit.  Almost  the  entire  output  in  1907  came  from  sul- 
phide ores,  but  a  little  oxidized  ore,  rather  high  in  gold,  added  to 
the  production.  The  ores  mined  are  all  of  smelting  grade  and  carry 
a  high  percentage  of  copper,  the  average  yield  in  1907  having  been 
considerably  above  that  of  the  Bisbee  camp  and  much  higher  than 
that  of  the  other  large  pyritic  deposits  of  Bingham,  Utan,  Shasta 
County,  Cal.,  and  Ducktown,  Tenn.  The  content  of  the  ores  in  gold 
and  silver  is  decidedly  higher  than  in  any  other  of  the  large  Arizona 
copper  camps  and  far  above  the  precious-metal  yield  of  the  pyrrhotite 
ores  of  Ducktown,  although  not  very  different  from  that  of  the  Bing- 
ham and  Shasta  County  ores. 

So  far  as  present  developments  have  shown,  the  ore  body  is  an  ir- 
regular, rudely  lenticular  mass  of  large  dimensions.  The  surface  out- 
crop of  the  lens  was  about  800  feet  long.  The  shoot  pitches  north- 
ward and  undoubtedly  extends  along  the  pitch  beyond  and  below  the 
region  exi)lored  to  date. 

Extraction  is  effected  through  shafts,  although  there  is  a  tunnel 
reaching  the  500-foot  level,  and  a  new  tunnel  is  being  driven  in  to 
strike  the  lowest  level  of  the  new  1,000-foot  shaft.  Motor  haulage  is 
used  on  the  principal  levels.  Square  setting  is  employed  only  where 
absolutely  necessary,  and  the  use  of  timber  is  avoided  as  much  as  pos- 
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sible,  owing  to  danger  from  fires.  Native  round  timber  is  the  kind 
most  used.  The  system  now  prevailing  is  overhead  stoping  with 
horizontal  back,  and  filling  kept  up  within  working  distance.  Work 
is  carried  on  in  certain  portions  of  the  "  fire  country  "  by  the  employ- 
ment of  the  plenum  air-pressure  system  originated  at  Iron  Mountain, 
Cal.  The  developed  workings  are  not  very  wet,  but  considerable 
surface  water  finds  its  way  into  the  mine  through  the  caved  ground, 
and,  passing  through  the  burning  stopes,  takes  up  copper  and  sul- 
phuric acid.  An  extensive  system  or  flumes  allows  the  precipita- 
tion of  most  of  this  copper.  The  district  is  served  by  a  narrow-gauge 
line  owned  by  the  company,  which  connects  with  the  Santa  Fe,  Pres- 
cott  and  Phoenix  Railway.  Oil  is  the  principal  fuel.  European  labor 
is  extensively  employed,  but  the  wages  are  high,  the  daily  pay  for 
work  in  the  "  fire  country  "  being  $4. 

All  the  higher  sulphur  ores  are  roasted  before  smelting,  the  claim 
being  made  that  the  ores  carry  too  high  alumina  to  make  pyrite  smelt- 
ing successful.  The  highest-grade  ores  are  lower  in  sulphur  and  are 
smelted  direct.  It  is  an  interesting  fact  that  ore  extracted  from  stopes 
which  had  been  on  fire  for  several  years  is  oxidized  only  slightly,  and 
not  at  all  except  along  fractures.  Limestone  flux  is  quarriedalong the 
railroad  near  the  mine.  Siliceous  material  is  encountered  in  the 
workings  in  sufficient  quantity  to  supply  converter  lining.  The 
coke,  which  averages  10  per  cent  of  the  charge,  is  from  Colorado. 
The  settling  of  ground  under  and  around  the  smelter  appears  to  have 
ceased,  and  a  new  20- foot  furnace  was  added  in  1907. 

The  ground  considered  as  ore  reserves  in  1902  was  lost  to  immediate 
availability  by  the  fire  and  the  attendant  caving.  These  stopes  are 
now  gradually  being  reclaimed,  but  most  of  the  ore  now  being  mined 
comes  from  stopes  that  were  unknown  three  years  ago. 

A  number  of  other  companies  in  the  Jerome  district  were  more  or 
less  actively  engaged  in  exploration  in  1907,  but  no  important  deposit 
has  yet  been  developed. 

Silverhell  district. — The  blister  copper  produced  from  ores  of  the 
Silverbell  district  in  Pima  County  amounted  in  1907  to  about 
5,400,000  pounds,  a  distinct  increase  over  the  output  of  1906.  The 
principal  producer  is  the  Imperial  Copper  Company,  w^hich  mines  a 
deposit  in  altered  limestone  near  a  porphyry  mass.  The  ore  occurs  in 
garnet  gangue,  and  consists  of  pyrite,  molybdenite,  and  chalcopyrite. 
Practically  all  the  ore  mined  at  present  is  sulphide  and  comes  rrom  a 
maximum  depth  of  about  800  leet.  Considerable  water  is  encoun- 
tered. Production  has  been  derived  from  ores  shipped  to  Douglas, 
which  average  5  to  G  per  cent  copper  and  about  1.5  ounces  silver.  A 
350-ton  smelter  at  Sasco  and  a  300-ton  concentrating  mill  near  the 
mines,  completed  in  1008,  will  permit  the  working  of  lower-grade  ores, 
and  the  production  may  be  expected  to  increase.  A  new  branch  line 
connects  the  mine  with  the  smelter,  which  is  situated  on  the  Southern 
Pacific. 

Other  distrirts. — The  SaddleMountainCompany.at  Christmas, Gila 
County,  turned  out  considerable  matte  from  its  deposit  of  gametized 
limestone  carrying  copper  minerals.  The  matte  was  converted  at  the 
Humboldt  smelter  of  the  Consolidated  Arizona  Smelting  Company, 
but  in  the  fall  both  these  plants  closed  down.  The  Helvetia  Copper 
Company,  at  Helvetia,  in  Pima  County,  and  the  Duquesne  Mining  and 
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Reduction  Company,  at  Duquesne,  Santa  Cruz  County,  operated  mat- 
ting plants  for  a  part  of  the  year  and  shipped  crude  ore  for  the  remain- 
der of  the  time.  The  smelter  at  Humbolat,  Yavapai  County,  handled 
considerable  custom  ore  from  that  part  of  the  Territory  during  the 
time  it  was  in  operation.  Considerable  Arizona  ore  was  treated  at  El 
Paso,  and  some  went  to  California  and  Mexico. 

One  of  the  most  important  developments  outside  of  the  principal 
districts  already  mentioned  was  in  the  Mineral  Creek  district  of  Pinal 
County^  where  the  Ray  Consolidated  Copper  Company  has  opened  a 
large  disseminated  chalcocite  body  in  porphyry.  Estimates  mdicate 
that  about  3,000,000  tons  of  about  2.4  per  cent  tenor  have  already  been 
opened  and  can  be  made  to  produce  copper  at  a  cost  not  in  excess  of  9 
cents  per  pound.  There  is  a  250-ton  mill  now  on  the  property,  and  the 
company  contemplates  the  erection  of  a  larger  one ;  also  of  a  smelting 

Slant.    One  matter  that  is  being  watched  with  much  interest  is  the 
nding  of  chalcocite  ore  of  good  grade  in  the  lowest  workings  of 
Tombstone.    The  importance  of  this  discovery  is  not  yet  established. 

CALIFORNIA. 

General  statement, — ^The  production  of  blister  copper  in  California 
in  1907  was  33,696,602  pounds;  in  1906  the  production  was  28,153,202 
pounds.  The  bulk  of  the  production  and  nearly  the  whole  increase 
was  from  the  Shasta  County  region.  Several  other  counties  con- 
tributed to  the  output,  Calaveras  County  leading.  The  difference 
between  mine  and  smelter  production,  as  shown  on  page  18,  is  due  to 
the  fact  that  the  smelters  treated  considerable  stored  ore  that  had 
been  mined  previously. 

Shasta  County  region, — ^The  Shasta  County  copper  region,  which 
lies  near  Sacramento  and  Pitt  rivers,  north  of  Reaainff,  is  the  eighth 
copper  district  of  the  country,  and  in  1907  produced  about  28,000,000 

?mnds  of  blister  copper,  as  compared  with  21,000,000  pounds  in  1906. 
his  production  came  from  3  companies — ^the  Mammoth,  the  Moun- 
tain, and  the  Great  Western.  The  Bully  Hill  smelter  was  being 
remodeled.  The  typical  ore  of  the  region  «  occurs  as  large  bodies  in 
intensely  crushed  granitic  porphyries  and  locally  in  adjoining  shales. 
It  is  a  massive  sulphide  made  up  of  varying  proportions  of  pyrite  and 
zinc  blende  with  chalcopyrite  in  comparatively  small  amount,  and 
ranges  from  less  than  1  to  over  8  per  cent  copper  as  mined.  The  sec- 
ondary zone,  which  was  wonderfully  productive  of  copper  and  silver 
at  the  Iron  Mountain  and  Bully  Hill  mines  has  been  exhausted,  and 
at  the  other  mines  is  either  of  little  importance  or  practically  absent. 
The  ores  smelted  in  1907  yielded  approximately  3  per  cent  of  cop- 
per. The  yield  per  ton  in  gold  was  about  $1.30  and  in  silver  2.1 
ounces,  or  $1,40,  which  combined  are  equivalent  to  4.5  cents  per  pound 
of  copper.  In  the  aggregate  several  million  tons  of  ore  are  blocked 
out  in  the  mines  of  the  Balaklala,  the  Bully  Hill,  the  Mammoth,  the 
Mountain,  and  the  Trinity  companies.  The  limits  of  these  ore  bodies 
are  now  pretty  well  defined,  and  it  is  doubtful  if  new  bodies  can  be 
discovered  as  rapidly  as  the  present  ones  are  exhausted.    The  first 

•  See  Diller.  J.  8.,  Geologic  Atlas,  U.  S.,  folio  138,  1906.  Also  Bull.  U.  S.  Geol.  Surrey 
No.  213,  1908.  pp.  123-1312,  and  Bull.  No.  225,  1904,  pp.  169-179.  A  report  based  on 
detailed  InTestlgatlon  of  the  ore  deposits  is  now  in  preparation. 
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large  body  to  be  worked  in  the  district,  that  at  Iron  Mountain,  is  now 
nearly  worked  out,  and  in  spite  of  the  fire  which  has  been  burning 
for  several  years  practically  all  the  ore  will  be  extracted. 

Most  of  the  ore  bodies  tnus  far  discovered  are  developed  by  work- 
ings not  more  than  500  feet  deep,  but  the  Great  Western  worlangs,  in 
the  Afterthought  district,  exceed  this  depth  and  in  the  Bully  Hill 
district  the  lowest  level  is  about  900  feet  below  the  outcrop.  Owing 
to  the  rugged  topography,  tunnels  afford  easy  access  to  the  ore 
bodies,  but  in  a  few  places  winzes  from  these  tunnels  are  required. 
Open  cutting  is  employed  in  part  at  the  Balaklala  and  the  After- 
thought mines.  Water  is  not  troublesome.  Up  to  the  present  time 
square  setting  has  been  chiefly  employed.  At  the  Mammoth  mine  the 
horizontal  slicing  system,  with  subsequent  caving,  is  employed,  and 
the  quantity  of  timber  required,  which  was  large  at  the  start,  is  grad- 
ually being  lessened.  Methods  requiring  less  timber  may  be  em- 
ployed in  tne  mines  that  are  now  in  the  development  stage.  Native 
timber  is  used.  Electric  power  is  employed  almost  exclusively  and 
is  derived  from  the  lines  of  the  Northern  California  Power  Company. 
Much  of  the  coke  comes  from  Australia.  The  Southern  Pacific  Kau- 
road  crosses  the  district.  The  Iron  Mountain  and  Hornet  mines  are 
connected  with  it  by  a  private  railway,  and  the  Mammoth  by  an  aerial 
tramway,  which  has  been  replaced  by  a  combination  steam  and  elec- 
tric road.  An  aerial  tram  connects  the  Balaklala  and  Trinity  mines 
with  the  Balaklala  smelter  at  Coram.  The  Sacramento  Valley  and 
Northeastern  Railway  was  completed  to  the  Bully  Hill  district 
early  in  1908.  Work  has  been  begun  on  a  line  to  the  Afterthought 
district.    European  labor  is  employed  chiefly. 

Pyrite  smelting  is  now  applied  almost  exclusively  to  the  ores  and  is 
very  successful.  Even  the  zincky  ores  of  the  Aiterthought  region 
are  handled  by  the  aid  of  a  hot  blast.  Some  experiments  are  under 
way  to  save  the  zinc  now  lost  at  this  plant,  and  some  steps  in  this 
direction  may  be  undertaken  at  Bully  Hill  also.  The  Mammoth  Com- 
pany was  the  largest  producer  of  the  year,  but  turned  out  only  matte, 
which  was  converted  at  the  United  States  smelter  in  the  Salt  Lake 
Valley.  The  construction  of  converters,  as  well  as  of  2  additional 
blast  furnaces,  however,  was  practically  completed  in  1907.  During 
that  year  the  fine  ore  was  shipped  mostly  to  sulphuric-acid  works 
near  San  Francisco,  where  the  resulting  cinders  were  smelted  for  their 
copper.  The  Mountain  Copper  Company,  owing  to  the  raising  of  the 
injunction  against  its  Keswick  plant,  treated  part  of  its  output  at 
that  srnelter  and  part  at  its  works  at  Martinez,  on  San  Francisco  Bay, 
where  it  has,  in  addition  to  a  small  electrolytic  refinery,  a  sulphuric- 
acid  and  fertilizer  plant  that  utilizes  phosphate  from  Utah  and  Idaho. 
The  Afterthought  smelter  shipped  its  matte  to  Utah  for  conversion. 
Some  Shasta  County  copper  ore  was  treated  at  the  Garfield  smelter. 
The  Bully  Hill  smelter,  which  had  been  idle  since  early  in  1906,  was 
enlarged  and  equipped  for  pyritic  smelting.  A  reverberatory  was 
also  added  for  the  treatment  of  fines.  Work  was  actively  earned  on 
by  the  Balaklala  Company  in  the  construction  of  its  new  1,500-ton 
smelter  until  October,  when  construction  was  stopped,  not  to  be  re- 
sumed until  1908.  This  plant,  which  will  treat  the  Balaklala  and 
Trinity  ores,  will  make  matte,  which  may  be  converted  at  the  Mam- 
moth works  pending  a  decision  regarding  the  resumption  of  construc- 
tion of  the  San  Bruno  smelter. 
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The  smelters  that  were  operated  in  1907  treated  approximately 
296,000  tons  of  pyritic  and  siliceous  ore  from  Shasta  County.  Cus- 
tom ore  was  also  handled  and  consisted  mostly  of  dry  gold-silver  ore 
from  Nevada,  with  some  siliceous  copper  ore  from  Idaho;  also  cop- 
per ores  from  Oregon,  from  Utah,  and  from  other  districts  in  Cali- 
xomia. 

Other  districts. — ^Among  other  productive  districts  in  California  are 
the  Campo  Seco  and  CSpperopolis  districts  of  Calveras  County, 
whose  combined  production  m  1907  was  about  4,500,000  pounds.  Tne 
ores  consist  of  heavy  pyrite  with  chalcopyrite,  and  occur  as  lenticular 
bodies  in  schist.  The  average  yield  in  1907  was  somewhat  over  5 
per  cent.  Some  of  the  ores  carry  practically  no  gold  and  silver, 
and  the  copper,  being  free  from  impurities,  is  made  into  casting 
copper.  Smelters  were  operated  by  the  Penn  Chemical  Company  at 
Campo  Seco  and  bv  the  Union  Copper  Mining  Companv  at  Copperop- 
olis.  The  matte  from  both  and  some  cement  copper  from  the  leach- 
ing plant  of  the  latter  were  shipped  east  for  further  treatment. 

A  small  production  from  San  Bernardino  and  Inyo  counties  was 
treated  in  part  at  the  Needles  smelter,  which  handled  also  a  little  ore 
from  Arizona.  The  Furnace  Creek  or  Greenwater  district  of  Inyo 
County  made  only  a  slight  production.  Miscellaneous  shipments  from 
California,  as  well  as  ore  from  Nevada,  reached  the  works  of  the 
Mountain  Copper  Company,  the  American  Smelters  and  Securities 
Company,  and  the  Peyton  Chemical  Company.    Some  of  the  matte 

Jroduced  is  converted  in  Utah.  At  the  Dairy  Farm  mine,  in 
lacer  County,  active  development  of  the  large  pyritic  ore  body  was 
suspended  when  work  stopped  on  the  San  Bnmo  smelter,  to  which  this 
mine  was  to  ship.  This  smelter,  which  was  being  built  by  the  Gug- 
genheim interests,  was  designed  to  handle,  in  addition  to  Dairy  Farm 
ore  and  Balaklala  matte,  siliceous  ores  from  Nevada  and  possibly  some 
of  the  dialcocite  from  Copper  River,  Alaska.  Opposition  arising  over 
the  smelter  smoke  prospect  caused  construction  to  be  stopped  m  the 
fall  of  1907  and  no  work  has  since  been  done. 

COLOBADO. 

The  production  of  blister  copper  in  Colorado  in  1907  from  materials 
originating  within  the  State  was  13,998,496  poimds,  as  compared  with 
7,427,253  pounds  in  1906.  The  marked  difference  between  reported 
mine  production  and  actual  smelter  yield  has  been  noted  and  explained 
for  previous  years.  The  same  explanation  undoubtedly  applies  for 
1907,^  viz,  that  considerable  copper  was  recovered  by  the  smelters  from 
ores  in  which  copper  was  present  in  small  quantities  and  was  not  paid 
for;  hence  the  mming  companies  in  their  reports  to  the  Geological 
Survey  assumed  that  no  copper  was  recovered.  Another  cause  for  the 
larger  smelter  output  in  1907  was  that  in  the  latter  part  of  the  year 
some  of  the  custom  smelters,  being  unable  to  secure  enough  ore  to  con- 
tinue in  operation,  used  up  practically  their  entire  stock  of  ore  before 
closing  down. 

The  production  for  1907  was  derived  in  large  measure  from  the 
smelting  of  ores  (and  concentrates)  which  were  mined  primarily  for 
other  metals  than  copper.  As  in  former  years,  the  Leadville  district 
ranked  first  in  copper  production,  with  a  smelter  output  of  about 
6,700,000  pounds,  followed  by  the  San  Juan  country,  whose  produo- 
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tion,  about  2,600,000  pounds,  was  derived  in  part  from  copper  and 
copper-lead  ores.  Gilpin,  Chaffee,  Ouray,  and  Clear  Creek  counties 
contributed  smaller  amounts  and  nearly  every  other  mining  county  in 
the  State  produced  a  little  copper. 

The  few  districts  in  which  copper  is  the  chief  metal  were  inactive  or 
produced  little  in  1907.  Principal  among  these  are  the  deposits  at 
Pearl,*  in  Larimer  County ;  at  Cashin,^  in  Montrose  County ;  m  south- 
eastern Chaffee  County,^  and  in  the  plateau  region*  of  southwestern 
Colorado,  of  which  short  descriptions  have  been  given  by  members  of 
the  United  States  Geological  Survey.  The  most  productive  was  the 
Turret  district  in  Chaffee  County. 

A  great  part  of  the  copper  produced  in  Colorado  was  recovered 
in  matte  in  lead  furnaces  at  the  large  plants  of  the  American  Smelt- 
ing and  Refining  Company,  and  ultimately  appeared  as  electrolytic 
copper  at  the  refinery  at  Perth  Amboj^.  Much  of  it  was  first  con- 
verted at  Omaha,  Nebr.,  where  considerable  cupriferous  material 
from  other  States,  especially  that  rich  in  gold  and  silver,  was  treated. 
The  Ohio  and  Colorado  Company  also  turned  out  copper  matte  from 
its  lead  smelter  at  Salida.  Some  copper  was  recovered  from  the 
smelting  of  zinc-ore  cinders  by  tlie  United  States  Smelting  Company, 
at  Canyon,  the  matte  produced  being  further  treated  within  the 
State.  Some  Colorado  ore  and  matte  went  to  the  Salt  Lake  Valley 
for  smelting  and  converting.  The  Boston  and  Colorado  smelter  near 
Denver  turned  out  matte  which  was  shipped  for  conversion.  The 
Ross  Mining  and  Milling  Company's  smelter  at  Silverton  was  in 
operation  for  a  part  of  the  year,  producing  matte  which  was  shipped 
outside  of  the  State  for  conversion.  Other  smelters,  including  mose 
at  Pearl,  Golden,  Grand  Junction,  and  Ironton,  were  not  operated 
during  1907.  Besides  handling  material  originating  within  the  State, 
the  Colorado  smelters  treated  ores,  concentrates,  or  matte  from  Ari- 
zona, Idaho,  Nevada,  New  Mexico,  Utah,  and  Wyoming. 

n)AHO. 

In  1907  the  production  of  blister  copper  from  Idaho  was  9,707,299 
pounds,  whereas  the  production  in  1906  was  8,578,046  pounds.  The 
difference  between  mine  and  smelter  production  in  1907  is  due  to  the 
fact  that  a  large  quantity  of  Idaho  ore  was  in  storage  at  various 
reduction  works  at  the  end  of  the  year.  One  smelter,  for  example, 
treated  during  the  year  only  a  little  over  3  per  cent  of  its  Idaho 
receipts.  Much  of  the  production  came  from  the  Snowstorm  mine, 
in  the  Coeur  d'Alene  district,  and  from  the  White  Knob  mine,  at 
Mackay,  Custer  County. 

Smelters  produced  from  ore  of  the  Coeur  d'Alene  district  about 
6,600,000  pounds  of  copper  in  1907.  A  part  of  this  was  from  concen- 
trates of  the  lead  mills,  but  the  greater  part  came  from  the  Snow- 
storm mine.  The  Snowstorm  deposit  ^  consists  of  a  zone  in  pre-Cam- 
brian  quartzite  that  contains  disseminated  particles  of  chalcopyrite, 
bornite,  and  chalcocite,  which  in  places  are  oxidized.    A  fault  is  sup- 

°  Sppncor.  A.  C,  Bull.  IT.  S.  Geol.  Survey  No.  213,  1903,  pp.  158-1G2. 
»  Emmons.  W.  H.,  Bull.  U.  S.  Geol.  Survey  No.  285.  1906,  pp.  125-128. 
o  Lindprcn,  W.,  Bull.  U.  S.  Geol.  Survey  No.  340,  1908,  pp.  168-167. 
d  Emmons,  S.  F.,  Bull.  U.  S.  Geol.  Survey  No.  260.  1905,  pp.  221-232. 
•  Ransome,   F.   L.,   Bull.   U.   S.  Geol.   Survey  No.  260,   1905,  p.  301 ;  also  Prof.    Paper 
U.  S.  Geol.  Survey  No.  62,  1908,  pp.  150-152. 
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posed  to  cut  off,  not  far  below  the  deepest  workings,  the  beds  in 
which  ore  has  thus  far  been  developed.  The  ore  averages  about  3.6 
per  cent  copper,  6  ounces  of  silver,  and  0.05  ounce  of  gold.  It  car- 
ries very  high  silica,  in  consequence  of  which  it  is  given  a  favorable 
reduction  charge  by  many  smelting  companies  for  use  as  converter 
lining.  Such  of  the  oxidized  ore  as  is  of  too  low  grade  or  contains 
too  little  silica  to  be  shipped  for  this  purpose  is  treated  by  leaching 
at  the  mine  and  yields  about  2.2  per  cent  copper  and  a  little  silver. 

At  Mackay  the  White  Kjiob  mine  and  smelter  were  operated  for  a 
time  under  lease,  and  later  by  the  Empire  Copper  Company.  Opera- 
tions were  suspended  in  the  fall  of  1907.  The  ore  bodies  have  the 
characteristics  of  contact-metamorphic  deposits,  but  lie  in  porphyry, 
near  limestone.  The  ore  is  oxidized  down  to  a  depth  of  600  feet,  and 
is  of  moderate  grade  in  copper,  gold,  and  silver.  Sulphide  ore  from 
Bingham  was  brought  in  and  smelted  with  the  oxidized  ore.  The 
matte  produced  was  returned  to  the  Salt  Lake  Valley  for  conversion. 
The  Lost  Packer  smelter  at  I  vers,  Custer  County,  turned  out  some 
matte  from  its  chalcopyrite  lode  in  granite.  The  matte  was  shipped 
east  for  conversion.  The  Panhandle  Smelting  Company  (Limited), 
at  Ponderay,  produced  a  little  copper  matte  in  its  lead  furnaces. 

The  Seven  Devils  district,  in  Washington  County;  the  Copper 
Queen  mine,  in  Lemhi  County;  and  the  Weimer  Company,  in  Fre- 
mont County,  were  among  the  other  producers  of  the  State. 

A  small  amount  of  copper  was  recovered  as  matte  in  lead  furnaces 
outside  the  State  and  was  turned  into  blister  in  the  East.  In  1907 
Idaho  copper  was  turned  out  at  a  number  of  smelters  located  in 
British  Columbia,  Washington,  Oregon,  California,  Montana,  Idaho, 
Utah,  Colorado,  and  Pennsylvania. 

MIOHIOAN. 

General  statement. — The  smelter  production  of  copper  in  Michigan 
in  1907  was  219,131,503  pounds,  as  compared  with  229,695,730  pounds 
in  1906.  Had  it  not  been  for  the  unfavorable  conditions  of  the  latter 
part  of  the  year,  the  production  would  probably  have  shown  a  small 
gain  over  that  of  1906.  The  difference  between  the  smelter  produc- 
tion and  the  mine  production,  as  shown  on  page  18  is  due  to  the 
fact  that  a  few  companies  sent  to  the  smelters  in  1907  not  only  the 
year's  production  of  the  mines,  but  also  some  material  that  had  been 
mined  and  milled  previously.  The  same  condition  of  affairs  existed 
in  1906  and  1906.  The  entire  production  of  the  State  comes  from  the 
single  district  on  Keweenaw  Peninsula,  embracing  parts  of  Hough- 
ton, Keweenaw,  and  Ontonaffon  counties. 

Lake  Superior  region, — ^The  Lake  Superior  copper  region  of  the 
Upper  Peninsula  of  Michigan  is,  as  is  well  known,  the  great  native- 
copper  district  of  the  world,  although  native  copper  in  similar  occur- 
rence is  found  in  Bolivia  and,  in  less  important  deposits,  in  Alaska, 
Pennsylvania,  and  Virginia.  The  metallic  copper  occurs  as  masses 
of  various  size,  from  minute  particles  up  to  huge  masses  hundreds 
of  tons  in  weight,  contained  in  certain  beds  of  a  thick  series  of  basic 
lavas  and  in  some  of  the  intercalated  sandstone  and  conglomerate  beds, 
all  of  pre-Cambrian  age.  These  cupriferous  layers,  or  lodes,  carry 
a  little  native  silver  with  the  copper.   Though  at  present  of  low  grade, 
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they  are  for  the  most  part  characterized  by  remarkable  uniformity  of 
copper  content  and  by  great  extent.  The  richest  and  the  poorest  ores 
differ  in  yield  by  less  than  2  per  cent  copper.  The  Kearsarge  lode, 
for  example,  is  being  actively  mined  for  a  distance  of  about  12  miles 
almost  without  break,  and  several  other  lodes  are  worked  for  more 
than  2  miles  along  their  strike,  while  mining"has  been  carried  down 
the  dip  of  the  various  lodes  from  a  few  hundred  feet  to  more  than 
a  mile  and  a  half.  At  the  maximum  vertical  depth  attained — ^prac- 
tically 1  mile,  and  deeper  than  anywhere  else  in  the  world — ^the  gen- 
eral character  of  the  ores  remains  unchanged,  though  their  richness 
has  decreased  somewhat. 

The  general  similarity  of  geologic  conditions,  the  uniform  value  of 
the  ores,  and  the  extent  and  regularity  of  the  lodes  necessarily  cause 
any  account  of  a  year's  progress  in  the  Lake  Superior  copper  district 
to  be  little  more  than  a  chronicle  of  mechanical  achievement.  Num- 
ber of  feet  of  new  development,  increase  in  hoisting  capacity,  enlarge- 
ment and  improvement  of  mills  and  smelters — ^these  more  than  any 
change  in  the  ore  deposits  themselves  generally  measure  the  advances 
for  the  year.  The  result  of  this  permanency  and  regularity  of  the 
lodes  is  seen  in  the  wonderful  equipments,  the  immense  capacities, 
and  the  permanent  character  of  all  important  undertakings.  This 
district  mines  and  mills  a  larger  tonnage  of  ore  than  any  other  dis- 
trict in  the  world,  and  more  than  is  mined  in  any  State  with  the 
possible  exception  of  Missouri. 

The  mines  are  worked  to  great  depths,  mostly  through  inclined 
shafts,  but  a  few  vertical  shafts  reach  the  deepest  workings.  Pil- 
lars are  left  to  suport  the  hanging  wall,  even  in  many  places  where 
the  grade  of  ore  is  good,  but  are  planned  to  be  ultimately  extracted. 
Underground  sorting  of  the  ore,  leaving  the  worthless  rock  as  filling 
and  keeping  drifts  and  chutes  open  by  dry  walling,  is  a  system  coming 
into  use,  especially  in  the  wider  lodes.  Much  heavy  timber  is  re- 
quired, however,  in  some  of  the  mines,  especially  those  working  con- 
glomerate ores.  Although  the  sumps  of  most  of  the  mines  are  far 
below  the  level  of  Lake  Superior,  water  gives  little  trouble  in  most 
cases  and  is  kept  at  the  desired  level  by  comparatively  light  pumping. 

Lake  Superior  affords  the  tremendous  volume  oi  water  required 
by  the  mills.  In  addition  to  local  transportation  by  the  Mineral 
Range  and  the  Copper  Range  railroads  and  numerous  private  lines 
between  mines,  mills,  and  smelters,  the  region  is  joined  with  the  main 
lines  of  traffic  by  the  Chicago,  Milwaukee  and  St.  Paul,  and  the  Du- 
luth,  South  Shore  and  Atlantic  railroads.  Most  important  of  all  the 
deep-water  transportation  of  the  Great  Lakes  is  brought  through  the 
heart  of  the  district  by  Portage  Lake  and  the  Houghton  Ship  Canal. 
Pennsylvania  coal  is  therefore  cheap,  and  the  outgoing  copper  has  to 
stand  only  a  trifling  freight  rate  as  far  as  Buffalo.  Electric  power 
generated  at  central  plants  seems  destined  to  replace  steam  for  most 
purposes  at  the  larger  mines.  Pumping  and  underground  haula^ 
are  done  to  an  increasing  extent  by  electricity.  European  labor  is 
employed  very  largely,  and  the  wages  are  low  as  compared  with  those 
paid  in  western  camps. 

With  the  exception  of  the  comparatively  small  amoimt  of  coarse 
copper — "  mass  "  and  "  barrel  work  " — sorted  out  at  the  mines,  all  the 
ores  are  subjected  to  crushing  by  steam  stamps,  followed  by  conoen- 
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tration.  As  the  result  of  experiments  with  various  types  of  crushing 
and  concentrating  machinery,  the  newest  milling  equipment  consists 
of  Nordberg  steeple-compound  stamps,  Woodbury-Benedict  iigs,  some 
kind  of  regrindme  mill,  and  either  Wilfley  or  Deister  tables,  thus 
indorsing  the  established  practice  at  the  Lake.  Increased  recovery 
by  finer  grinding  is  especially  being  sought,  and  a  large  plant  for 
treating  what  heretofore  have  been  tailings  is  being  erected  by  the 
Calumet  and  Hecla  Company.  The  "  mineral "  or  concentrates  from 
the  mills  is  treated  by  a  combined  melting  and  refining  process  which 
is  very  cheap  as  compared  with  the  transformation  of  sulphide  ores 
into  electrolytic  copper.  A  small  proportion  of  the  total  output  is 
suflSciently  argentiferous  to  make  electrolytic  refining  profitable. 
Owing  to  the  mcreasing  quantity  of  distinctly  arsenical  copper  pro- 
duced and  to  the  growing  demand  for  metal  of  high  conductivity, 
removal  of  the  arsenic  by  electrolysis  is  done  to  an  increasing  extent, 
about  16  per  cent  of  the  total  having  been  electrolytically  refined  in 
1907,  as  compared  with  about  10  per  cent  in  1906.  Preparations  for 
increasing  the  present  output  are  now  underway,  and  the  proportion 
of  electrolytic  copper  from  Michigan  seems  certain  to  increase  mate- 
rially. The  total  silver  produced  averaged  on  the  total  tonnage  mined 
was  0.03  ounce  per  ton.  A  very  small  part  of  this  was  recovered  at 
the  stamp  mills  as  "  pickings."  The  silver  recovered  by  electrolysis 
amounted  to  about  0.008  ounce  per  pound  of  copper  electrolyzed,  or 
0.55  of  a  cent.  During  1907  the  Michigan,  Quincy,  and  Dollar  Bay 
smelters  and  the  two  smelters  of  the  Calumet  and  Hecla  Company, 
one  at  Hubbel  and  the  other  at  Black  Eock,  N.  Y.,  treated  about 
344,000,000  pounds  of  concentrates,  the  product  of  about  9,970,000 
tons  of  ore.    Of  this,  9,892,214  tons  were  mined  and  milled  in  1907. 

The  smelter  production  of  the  Lake  district  for  1906  and  1907  is 
shown  in  the  following  table.  The  figures  of  production  of  indi- 
vidual companies  have  already  appeared  either  in  their  annual  re- 
ports or  elsewhere : 

Smelter  production  of  copper  in  Michigan  in  1906  and  1907,  by  companies,  in 

pounds. 


Comply. 

1909. 

1907. 

Oomp&nj. 

1901k 

9,832,044 

9,607.933 

546,334 

278,  !B2 

9,648,123 

m 272,057 

1907, 

Adwntura.  ^ » ^  .^ «. » ^ ... 

1,5.53,628 
3,4»,W0 

i,m,mi 

14,3B(7.55T 
2,253,015 

16.954,986 
4,571,570 
2.ft^7,0OS 
2. 10ft,  739 
2,f75,341 
9,353,252 

18.58S.45l 

m]d4,S38 

l,2i4,S74 
2,9S4,116 

Tamarack. ...... ,  *  *. .  „ 

11,078,601 
8p 190, 711 

Altoiifii 

Trltncruntalii .„..., 

Atlflinllc .<..-., 

Vletorla 

l,aCf7,337 

1,289, 8BS 
9,273,351 

BalU<j -,- 

16.T04.S68, 
2,373,572  1 

16389,436 
i,  401, 248 
2,667,6QB 

2,665.404 
10,107,266 
H.  134,7,-^! 
19/79©,  058 

Winona. „„ 

C^tutnlal _.„,.,„ 

woivBTUie. , . , 

CStamplon ,„*..„ 

Ahmoolt,  Arnotd,^  Cal- 
umu  tvnd  Tlecla,  Cop- 
per   ronoentroting,*' 
Lake,«      Rhode    la« 
land ,  ^and  Tecumseb  ^ 

1           Total 

FtuikiEti 

MiRoraae 

j5r!f!!. ";.""!;"" 

iffi^htem 

02,403, 7£9 

Mohawk 

Oaseolft 

^2^,m&,7m 

*^  219,  331,508 

QulDCf„.*.*.. .,.,..».. 

5 

•Did  not  prouuce  In  1906. 

•Did  not  produce  In  1907. 

«  As  already  stated  on  page  14,  the  basis  on  which  these  figures  are  complied  is  as 
nearly  as  possible  the  same  as  that  employed  In  arriving  at  the  production  of  blister  cop- 
per in  other  districts.  To  the  output  of  fumace-reflned  Lake  copper,  locally  called  "  in- 
got **  copper,  is  added  the  quantity  of  anodes  made  by  smelting  Lake  Superior  concen- 
trates for  electrolytic  refining.  These  figures,  therefore,  Include  only  in  part  the  refined 
copper  product  of  Michigan.  Further  reference  to  this  subject  is  made  under  the  heading 
**  Lake  copper  "  on  pages  59-62. 
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For  the  marked  falling  off  in  production  two  causes  may  be 
ascribed.  In  1906  the  smelters  turned  out,  in  addition  to  the  mine 
output  for  the  year,  5,123,420  pounds  of  copper  from  concentrates 
produced  in  previous  years,  whereas  in  1907  the  smelter  output  was 
only  1,364,271  pounds  greater  than  that  of  the  mines  for  that  year. 
For  some  time  prior  to  1905,  with  copper  selling  at  a  low  figure,  some 
"mineral,"  the  stamp-mill  concentrates,  had  been  stored  for  better 
prices.  Under  the  favorable  market  of  1905  a  large  part  of  this  ac- 
cumulated mineral  was  smelted  and  sold.  In  1906  the  higher  price 
for  the  metal  brought  out  an  additional  portion,  though  smaller  than 
in  1905,  and  in  the  early  part  of  1907  probably  most  oi  the  remainder 
was  disposed  of.  Under  the  low  prices  for  the  latter  half  of  the  year 
accumulation  was  reverted  to.  According  to  its  annual  report  for  the 
year  ending  April  30,  1908,  the  Calumet  and  Hecla  Company,  which 
nas  been  the  chief  follower  of  this  policy,  stored  without  smelting 
mineral  produced  during  the  year  equivalent  to  over  7,500,000  pounds 
refined  copper.  This  company  has  unusual  facilities  for  profiting  by 
changes  in  the  market  in  this  way,  for,  owing  to  the  fact  that  part  of 
its  mmeral  is  smelted  at  Buffalo,  large  storage  capacity  for  mineral 
is  required  by  the  intermittence  of  Lake  transportation.  Three  other 
companies  in  1907  smelted  somewhat  more  mineral  than  they  pro- 
duced within  the  year. 

The  second  reason  for  decreased  production  is  that  11  of  the  21 
mining  companies  that  produced  in  1907  made  smaller  outputs  than 
in  190G,  and  4  small  contributors  to  the  total  of  1906  did  not  produce 
in  1907.  The  decrease  thus  caused  considerably  overbalanced  the 
combined  gain  made  by  8  companies  and  the  small  addition  by  2  new 
producers  in  1907.  The  consequent  reduction  in  mine  production  for 
the  year  was  6,805,078  pounds.  As  distinguished  from  1906,  when 
the  mine  production  was  seriously  affected  by  labor  troubles  and 
numerous  accidents,  there  is  little  of  such  things  to  chronicle  for 
1907.  It  is  true  that  severe  weather  early  in  the  year  hampered  trans- 
portation somewhat  and  thus  affected  production,  and  that  the  effect 
of  two  acidents  that  occurred  in  1906 — the  caving  at  the  Atlantic 
mine,  and  to  some  extent  the  fire  at  the  Tamarack — continued  in 
1907,  and  thus  caused  the  district's  output  to  be  less  than  it  would 
otherwise  have  been.  On  the  whole,  however,  the  year  was  very 
favorable  to  the  copper  industry  from  a  physical  standpoint,  ani 
other  causes  must  be  looked  to  for  an  explanation  of  the  lowered 
output. 

The  most  patent  of  these  causes  is  that  certain  companies  reduced 
their  tonnage  from  the  preceding  year  or  restricted  the  normal 
daily  rock  output.  Of  these  companies,  the  Wolverine  was  prevented 
by  heavy  snows  from  delivering  its  usual  tonnage  to  the  mill  early 
in  the  year.  The  Trimountain  Company  devoted  especial  energy 
to  development  throughout  the  year,  with  a  consequent  lowering  of 
tonnage.  The  Osceola,  Isle  Royale,  and  Tamarack,*  mines  of  the  so- 
called  Bigelow  group,  made  important  curtailment  of  output  dur- 
ing the  last  three  months  of  the  year,  in  common  with  many  other 
mines  of  the  United  Metals  Selling- Amalgamated  affiliation. 

"The  Tamarack  tonnage,  however,  owing  to  improvement  of  conditions  resulting  from 
the  fire,  was  larger  than  in  1906 ;  and  It  should  be  added  that  the  Ahmeek,  a  newly  de- 
veloping Bigelow  mine,  maintained  steady  production. 
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Except  in  the  case  of  the  Osceola,  however,  these  reductions  of  ton- 
nage did  not  materiallv  change  the  copper  output  from  that  of  1906. 
On  the  other  hand,  all  the  other  companies  that  produced  through- 
out both  years,  except  the  four  mentioned,  mined  and  milled  more 
ore  in  1907  than  in  1906,  so  that  the  total  ore  stamped,  9,892,214  tons, 
was  an  increase  of  988,087  tons  over  the  corresponding  tonnage  for 
1906. 

By  far  the  most  effective  cause  of  the  decrease  in  production  is  the 
fact  that  in  the  case  of  all  but  two  mines,  the  Mohawk  and  the 
Wolverine,  the  average  yield  per  ton  of  ore  stamped  was  less  than 
in  1906,  and  the  average  for  the  whole  district  fell  from  25.2  pounds 
per  ton,  or  1.26  per  cent,  in  1906,  to  22  pounds,  or  1.1  per  cent,  in 
1907.  This  very  marked  decline  in  grade  can  not  be  ascribed  in  more 
than  slight  degree  to  any  deliberate  policy  of  mining  the  lower  grade 
ores  during  the  year,  for  in  1906  there  was  a  greater  incentive  to  the 
pursuit  of  such  a  policy,  inasmuch  as  good  prices  were  in  effect 
auring  the  whole  or  the  year,  as  compared  witn  only  a  part  of  the 
year  1907,  and  the  average  receipts  per  pound  in  1906  were  un- 
doubtedly higher  than  in  1907.  It  is  hardly  to  be  questioned,  there- 
fore, that  the  actual  grade  of  the  lodes  decreased  fully  3  pounds  per 
ton  from  the  yield  of  1906,  and  although  it  has  long  been  known 
that  the  Lake  ores  are  gradually  becoming  leaner,  it  is  doubtful 
if  so  large  a  decrease  has  ever  been  experienced  in  any  year  of  good 
prices  since  important  operations  have  been  carried  on  over  a  large 
part  of  the  district. 

How  general  the  increase  in  tonnage  and  the  decrease  in  grade 
were  in  1907  may  be  seen  from  the  accompanying  table,  in  which  the 
tonnage  and  yield  for  1906  and  1907  are  given  for  each  company 
that  produced  regularly  during  both  years.  Concerning  the  4  mines 
at  the  bottom  of  the  list,  which  are  grouped  to  avoid  disclosing 
figures  they  have  not  made  public,  it  may  be  stated  that  in  the  case 
of  each  the  tonnage  milled  was  larger  and  the  yield  per  ton  lower 
in  1907  than  in  1906. 

Tonnage  and  yield  of  ore  milled  hy  principal  Michigan  companies  in  J 006  and 

1901, 


AUouez 

Baltic 

Centennial... 
Champion.... 

Franklin 

Isle  Royale... 

Mass 

Michigan 

Mohawk 

Osceola 

Tamarack 

Trimountain. 
Wolverine.. 


Comi>an7. 


Tonnage. 


Short  tons. 
178,400 
649,932 
166,000 
671,785 
372,378 
192,210 
185,789 
140,225 
618,534 
1,016,240 
389,680 
506,924 
352,890 
Adventure,  Ahmeek,  Calumet  and  Hecla,  and  Quincy 3, 344, 641 


Yield 
per  ton. 


Pounds. 
19.64 
22.15 
13.68 
25.2 
12.27 
16.3 
11.3 
20.4 
15.12 
18.3 
26.2 
18.76 
27.06 
32.6 


1907. 


Tonnage. 


Short  tons. 
214,720 
761,288 
200,040 
708,685 
383,290 
175, 450 
204,599 
150,407 
640,777 
811,603 
632,400 
444,358 
340,613 
4,126,618 


YieLl 
per  ton. 


Pounds. 
13.66 
21.94 
11.86 
23.27 
11.48 
15.2 
10.16 
17.72 
15.77 
17.4 
20.8 
18.43 
27.22 
27.0 
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Only  5  mines  in  1907  worked  ore  yielding  1  per  cent  copper  or 
more.  With  the  exception  of  the  Allouez  mine  on  the  Kearsarge  lode, 
the  most  important  aecrease  in  grade  was  felt  by  the  2. mines  on  the 
Calumet  conglomerate  lode,  the  Calumet  and  Hecla  and  the  Tama- 
rack. The  importance  of  the  decline  in  yield  of  this  lode  will  be 
appreciated  when  it  is  recalled  that,  with  an  average  yield  of  36.7 
pounds  per  ton  in  1907^  it  is  by  more  than  15  pounds  per  ton  the 
richest  lode  in  the  district,  and  that  it  produced  nearly  40  per  cent 
of  the  total  mine  output  of  the  district  in  1907.  According  to  testi- 
mony given  in  1907  by  the  president  and  the  general  manager  of  the 
Calumet  and  Hecla  Company,  they  estimate  that  the  conglomerate 
lode  will  be  exhausted  in  their  ground  in  ten  to  fifteen  years.  The 
tonnage  remaining  at  present  is  estimated  at  about  20,000,000  to 
25,000,000  tons.  Since  oy  far  the  greater  part  of  ttie  lode  is  now 
opened  up  in  their  property,  this  estimate  should  prove  to  be  not  far 
wrong.  But  it  is  not  reasonable  to  suppose  that  the  grade  of  the  ore, 
which  heretofore  has  steadily  fallen  off,  will  continue  to  decrease  from 
the  present  value  of  about  40  pounds  per  ton  (in  Calumet  and  Hecla 
ground),  since  a  large  part  of  the  proauction  before  the  lode  shall  be 
exhausted  will  come  from  good  ground  of  the  "  Five  Forties  "  tract 
and  from  pillars  left  in  ground  mined  previously  that  was  richer 
than  the  present  average.  On  the  other  hand,  if  the  company  is  to 
continue  increasing  its  tonnage  from  its  amygdaloid  lodes,  the  Osceola 
and  the  Kearsarge,  it  is  probable  that  the  yearly  output  from  the  con- 
glomerate will  decline,  so  that  the  richness  of  this  lode  will  have  less 
influence  in  upholding  the  average  yield  for  the  district. 

The  Tamarack  Company,  working  the  "  deep  "  of  the  Calumet  con- 
glomerate and  hoisting  its  tonnage  from  an  average  vertical  depth  of 
over  three-fourths  mile,  produced  copper  at  such  a  cost,  even  before  the 
recent  fire,  that  operation  will  be  profitable  only  at  a  better  price  aver- 
age for  the  metal  in  the  next  few  years  than  has  obtained  for  the 
past  twenty-five  years.  If  the  decline  in  richness  at  the  Tamarack 
continues  with  increasing  depth,  it  is  not  unlikely  that  the  greatest 
lode  of  the  Lake  country,  the  Calumet  conglomerate,  will  have  ceased 
to  add  to  the  output  of  the  district  by  the  time  it  is  exhausted  in  the 
Calumet  and  Hecla  ground.  In  this  connection  it  is  interesting  to  note 
that  the  Franklin  Company,  the  only  other  producer  of  conglomerate 
ore,  has  decided  to  bring  operations  to  a  close  on  the  Albany  and 
Boston  or  Allouez  conglomerate.  Unless,  therefore,  a  favorable  out- 
come shall  mark  the  prospecting  on  the  Allouez  conglomerate  now 
being  carried  on  in  Keweenaw  County  with  as  yet  wholly  uncertain 
results,  the  whole  output  of  the  Lake  district  seems  certain  to  be  drawn 
entirely  from  the  amygdaloid  lodes. 

With  the  Baltic  lode  yielding  a  little  over  1  per  cent,  and  the  Kear- 
sarge, Pewabic,  and  Osceola  lodes  each  yielding  distinctly  less  than  1 
per  cent,  and  with  no  indications  from  present  developments  of  any 
factors  to  increase  materially  the  average  yield  for  the  region,  it  seems 
plain  that  the  average  Lake  Superior  ore  will  soon  be  yielding  under 
1  per  cent  copper.  How  much  effect  in  delaying  this  condition  will 
be  made  by  the  reduction  of  output  from  the  lowest  grade  ores  con- 
sequent on  the  present  low  price  of  the  metal,  it  is  impossible  to  state. 

If,  however,  on  exhaustion  of  the  Calumet  conglomerate,  the 
present  total  metal  output  can  be  maintained  by  increase  from  the 
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principal  amygdaloid  lodes  or  from  other  amygdaloids  of  equal  rich- 
ness, the  consequent  lowering  in  average  vield  will  not  be  an  un- 
mixed evil  because  of  the  much  lower  cost  of  treatment  of  amygdaloid 
ore  than  of  conglomerate.  In  fact,  if  the  average  amygdaloid  yield 
should  range  between  17  and  20  pounds  per  ton,  the  dividend  column 
should  not  especially  suffer  under  a  reasonable  copper  market;  and 
with  the  lucent  important  developments  on  the  Kearsarge,  the  Baltic, 
and  the  Osceola  lodes,  the  district  should  produce  sufficiently  to  be  the 
largest  copper  district  in  the  country,  thus  regaining  the  rank  it  held 
for  so  long  a  time  before  being  displaced  by  Butte. 

Several  events  of  great  moment  to  the  district  and  of  importance 
to  the  copper  industry  generally  took  place  during  the  year  1907. 
These  concerned  the  administration  or  control  of  several  important 
properties,  but  in  their  broadest  aspect  are  of  most  significance  to  the 
industry  generally  as  affecting  the  selling  of  a  large  part  of  the 
Michigan  copper  output.  They  were:  1.  The  unsuccessful  attempt 
early  m  1907  to  effect  a  consolidation  of  the  three  Copper  Range 
companies  with  several  other  Lake  companies.  2.  The  passage  un- 
der Calumet  and  Hecla  management,  by  virtue  of  stock  ownership, 
of  the  Allouez  and  Centennial  companies  at  the  beginning  of  1907. 
3.  The  suits  to  prevent  similar  assumption  of  the  management  of  the 
Osceola  Company  by  the  Calumet  and  Hecla  Company.  The  out" 
come  of  this  utigation,  which  began  early  in  1907  and  continued  into 
1908,  can  not  fail  to  have  a  very  important  effect  on  the  Michigan 
copper  industry,  and  the  decision,  which  is  expected  at  an  early  date, 
is  being  awaited  with  much  interest.* 

MONTANA. 

In  1907  Montana^  produced  224,263,789  pounds  of  blister  copper, 
and  by  reason  of  the  great  decrease  from  294,701,252  pounds  in  1906 
took  second  rank  among  the  copper-producing  States  for  the  first 
time  since  1891.  The  reduced  output  resulted  mainly  from  curtail- 
ment or  suspension  of  production  by  several  important  producers. 
Severe  weather  eaply  in  the  year  caused  a  small  decrease.  The  output 
from  the  mines  was  a  little  lower  than  that  of  the  smelters,  mainly 
because  the  latter  continued  in  full  operation  a  little  longer  than  the 
mines. 

Butte  district. — ^Nearly  the  entire  production  of  the  State  came,  as 
in  former  years,  from  the  Butte  district,  in  Silver  Bow  County,  which 
still  retains  its  rank  as  the  greatest  copper  camp  in  the  world.  The 
mines  of  the  Amalgamated,  the  North  Butte,  the  Butte  Coalition, 
the  Clark,  and  the  Pittsburg  and  Montana  companies  were  the  chief 
producers,  but  the  East  Butte,  the  Bullwhacker,  and  a  few  other  com- 
panies contributed  to  the  production.  With  the  falling  price  of  cop- 
per the  Amalgamated  Company  decided  to  produce  less  copper,  and 
restriction  began  about  the  middle  of  September.  Work  on  the  lower- 
grade  ores,  wnich  yielded  copper  only  at  a  high  cost,  was  suspended, 
and  energy  was  concentrated  on  the  richer  ores  found  mainly  in  the 
Boston  and  Montana  mines.  In  November  the  Amalgamated  smelters 
stopped  the  receipt  of  custom  ores,  and  in  the  middle  of  December 

•  since  the  foregoing  was  written  it  has  been  announced  that  the  judge  of  the  United 
States  circuit  court  has  rendered  a  decision  in  favor  of  the  Calumet  and  Hecla  Company. 
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the  Washoe  plant  closed  entirely.  The  Boston  and  Montana  smelter 
and  refinery  at  Great  Falls  continued  in  operation,  but  its  output 
was  considerably  smaller  than  in  1906. 

The  veins  are  contained  in  a  granite  rock,  greatly  shattered,  and 
much  altered  in  the  vicinity  of  the  ores.**  The  original  mineraliza- 
tion resulted  in  the  formation  of  cupriferous  pyrite,  especially  along 
fractures  and  fault  zones.    Concentration  by  descending  waters  has 

tone  on  to  a  remarkable  extent  and  makes  the  Butte  deposit^  the  best- 
nown  example  of  secondary  sulphide  enrichment.  Kich  secondary 
ore  has  now  been  encountered  at  a  depth  of  2,G00  feet,  and  is  the 
deepest  secondary  copper  ore  known.  These  occurrences,  however, 
do  not  guarantee  the  general  presence  in  the  camp  of  similar  ore 
bodies  at  that  depth.  Wliere  oxidizing  waters  have  not  been  able  to 
penetrate  freely,  the  pyritic  ore  is  encountered  little  enriched  from 
its  original  state,  as,  for  example,  at  the  1,600- foot  level  of  the  Ana- 
conda lode,  and  at  about  the  same  elevation  in  a  number  of  other 
places;  and  these  deep  ore  bodies  of  good  grade  are  probably  to  be 
regarded  as  localizations  of  secondary  enrichment  along  certain  easily 
permeable  channels,  after  the  order  of  those  found  at  depth  in  the 
Globe  district  of  Arizona.  The  principal  copper  mineral  is  chal- 
cocite,  and  about  90  per  cent  of  the  output  in  1907  came  from  this 
mineral.  Enargite  contributed  the  bulk  of  the  remainder,  although 
secondary  bornite  and  chalcopyrite  furnished  a  little,  and  a  com- 
paratively small  quantity  came  from  oxidized  ores  from  the  eastern 
part  of  the  camp. 

Owing  to  the  great  quantity  of  low-grade  concentrating  ores,  com- 
prising almost  85  per  cent  of  the  total  ore  treated  during  the  year, 
the  average  copper  yield  is  low,  approximately  2.75  per  cent  in  1907; 
and,  notwithstanding  the  abandonment  of  lower-grade  ores  during 
part  of  the  year,  the  copper  recovered  declined  from  1906,  when  the 
average  yield  was  3.15  per  cent.  The  high  loss  attending  a  close 
separation  of  ore  and  gangue  and  the  considerable  percentage  of 
chalcocite-coated  pyrite  in  the  ore  permit  only  a  low  concentration, 
the  average  being  close  to  3  into  1,  which  is  a  higher  ratio  than 
obtained  in  lOOG.  Concentrating  ores,  yielding  about  2.3  per  cent  cop- 
per, supplied  over  70  per  cent  of  the  total  output,  the  remainder 
coming  from  smelting  ores,  which  averaged  about  5.2  per  cent  yield. 
The  yield  in  silver  is  rather  high,  the  average  in  1907  being  about  2.3 
ounces  per  ton  of  ore.  Gold  is  comparatively 'lower,  the  yield  per 
ton  of  ore  being  0.014  ounces.  The  precious  metals  therefore  reduced 
the  cost  of  copper  production  by  about  2.2  cents  per  pound  in  1907. 
The  recovery  of  arsenic  from  the  enargite  ores,  as  practiced  at  the 
Washoe  smelter,  is  also  a  source  of  revenue. 

The  productive  area  is  remarkably  small  for  so  great  an  output. 
The  great  activity  recently  manifested  in  exploration  for  an  exten- 
sion of  the  profitable  ground  to  the  north,  south,  and  east  has  been 
attended  with  little  success,  except  in  a  very  few  cases.  The  most 
important  developments  continue  to  be  in  depth;  the  fine  showing 
in  the  bottom  of  the  North  Butte  and  the  continuance  of  good  ore 
on  the  2,()00-foot  level  of  the  Anaconda  mines  are  the  most  note- 
worthy features  of  the  year.     The  aggi^egate  tonnage  of  ore  remain- 


*  A  poolojrical  study  of  the  Hntte  district  has  born  made  by  W.  H.  Weed,  and  the  report, 
to  be  published  by  the  Geological  Survey,  is  expected  lo  appear  shortly. 
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ing  in  the  mines  is  known  to  be  large,  but  figures  have  not  been 
given  out 

Most  of  the  Butte  ore  bodies  are  large,  although  more  tabular  than 
in  many  copper  camps,  and  hence  not  always  especially  wide. 
Square-set  mining  is  the  prevailing  system ;  the  cost  of  timber  to  the 
Amalgamated  mines  is  reduced  through  control  by  that  company  of 
extensive  timber  lands.  Little  trouble  is  experienced  from  excessive 
water.  Three  trunk  lines  bring  supplies  into  the  district  and  afford 
communication  with  the  smelters  at  Helena  and  Great  Falls.  A  pri- 
vate standard-gage  line  connects  the  mines  with  the  Washoe  plant  at 
Anaconda,  where  nearly  three-fourths  of  the  ore  is  treated.  Coal 
for  coke  and  power  comes  largely  from  the  mines  of  the  Amalga- 
mated Company  in  Montana  and  Wyoming,  but  the  use  of  electric 
power  derived  from  hydraulic  installations  is  increasing  for  nearly 
all  purposes,  including  pumping  and  underground  haulage.  Amer- 
ican labor  is  extensively  employed  and  receives  high  wages.  Wlien 
the  price  of  copper  fell  below  18  cents  the  miners  returned  to  the 
lower  wage  scale  of  previous  years,  according  to  their  contract. 

The  Butte  Reduction  Works,  which  concentrate  and  smelt  the 
Clark  ores,  was  operated  steadily,  and  the  Pittsmont  smelter  ran  for 
a  part  of  the  year.  The  Great  Falls  plant,  which  is  the  fourth 
largest  copper  smelter  in  the  country,  being  exceeded  only  by  the 
.Washoe,  the  Copper  Queen,  and  the  Michigan  works,  handles  the  out- 
put of  the  Boston  and  Montana  mines,  both  smelting  and  concentrat- 
mg  ores,  as  well  as  some  of  the  rich  ores  from  other  companies.  The 
great  Washoe  plant  at  Anaconda,  which  has  the  largest  copper 
smelter  and  one  of  the  largest  concentrating  mills  in  the  country, 
treated  all  the  rest  of  the  Butte  output  with  the  exception  of  a  small 
quantity,  which  went  mainly  to  lead  smelters.  These  various  smelters 
handled  in  1906  about  1,710,000  tons  of  ore  and  concentrates  from  the 
Butte  district,  representing  about  3,900,000  tons  of  crude  ore.  Of 
this  about  606,000  tons  were  smelted  without  concentration.  There 
was  also  treated  a  small  amount  of  custom  ofe  from  other  Montana 
districts  and  considerable  siliceous  copper  ore  for  converter  lining 
from  the  Coeur  d'Alene  district  in  Idaho. 


The  output  of  blister  copper  from  Nevada  in  1907  was  1,998,164 
pounds,  as  compared  with  1,090,635  pounds  in  1906.  The  principal 
production  came  from  a  number  of  mines  in  Lander  County,  but 
the  Mason  district  in  Lyon  County  and  Pioche  in  Lincoln  County, 
and  several  other  counties  contributed  from  100,000  to  300,000 
pounds  each.  Most  of  the  ores  were  shipped  to  smelters.  The  pro- 
duction from  Pioche  came  chiefly  from  copper-lead  ores.  In  the 
Golconda  district  the  comparatively  low-grade  copper  ores  were 
extracted  by  the  novel  McQuisten-tube  concentration  process.  Pro- 
duction from  the  deposits  at  Yerring:ton  showed  a  marked  decrease. 
Oxidized  ore  from  that  camp  was  shipped  to  Salt  Lake  smelters,  but 
sulphide  ore  has  been  encountered  at  several  points.  The  deepest 
workings  have  a  depth  of  about  650  feet.  The  primary  ores  are  of 
contact  metamorphic  origin,  consisting  of  pyrite  and  chalcopyrite 
in  a  gangue  of  garnet,  epidote,  and  pyroxene.    According  to  F.  L. 
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Ransome  <*  of  the  U.  S.  Geological  Survey,  the  ore  bodies  lie  in  the 
altered  limestone  at  some  little  distance  from  the  contact  with  the 
intrusive  rock;  the  ores  are  mostly  of  low  grade,  but  the  develop- 
ments to  date  are  encouraging  as  to  their  extent. 

Only  slight  production  was  made  from  the  Ely  district  in  White 
Pine  County.  The  ores  of  this  camp  are  of  the  well-known  type- 
disseminated  enriched  sulphides  in  porphyry  and  some  of  the  ad- 
jacent rocks.  An  enormous  tonnage  has  been  developed,  and  plants 
have  been  erected  for  its  treatment.  The  Ruth  and  Eureka  or 
Copper  Flat  mines  of  the  Nevada  Consolidated  Company  have  devel- 
oped, according  to  latest  estimates,  fully  20,000,000  tons  of  ore 
averaging  slightly  under  2  per  cent  copper,  with  a  minimum  of  1.25 
per  cent.  If  it  is  found  that  ore  carrying  down  to  1  per  cent  can  be 
profitably  worked,  the  tonnage  will  be  much  larger.  This  ore  is 
expected  to  average  about  40  cents  per  ton  in  gold  and  silver,  running 
0.01  to  0.02  ounces  in  gold  and  0.3  to  1  ounce  silver.  At  the  Veteran 
mine  of  the  Cumberland  Ely  Company  a  large  body  has  been  devel- 
oped, said  to  contain  about  4,000,000  tons  averaging  about  3.4  per 
cent  copper.  The  report  of  the  Giroux  Consolidated  Company  states 
that  4,000,000  tons  of  concentrating  ore,  carrying  at  least  2.25  per 
cent  copper  and  20  cents  gold  per  ton,  have  been  developed,  in 
addition  to  350.000  tons  or  6.5  per  cent  smelting  ores.  There  is 
reason  to  believe  that  the  reserves  in  all  thfese  mines  will  be  mate- ' 
rially  extended. 

In  most  cases  mining  will  be  done  at  a  depth  not  exceeding  500  to 
600  feet,  but  one  of  i^e  Giroux  ore  bodies  lies  at  a  depth  of  over 
1,000  feet;  despite  that  fact,  the  ore  is  oxidized.  The  Copper  Flat 
ore  body  is  being  stripped  and  extracted  by  steam  shovels.  The 
other  mines  will  be  worked  by  a  sublevel  caving  method.  The 
Giroux  Company  finished  its  blast  furnace  and  500-ton  mill  in  1907, 
but  through  failure  of  water  supply  and  for  other  reasons  did  not 
begin  regular  operation.  Work  on  the  great  Steptoe  plant  was 
praelically  suspended  for  a  time  during  the  financial  depression  but 
was  resumed  early  in  1908,  and  both  milling  and  smelting  have  been 
begun.  The  plant  is  to  consist  for  the  present  of  three  1,300-ton 
concentrating  sections,  which  concentrate  on  an  average  of  about 
7  into  1,  McDougal  roasters,  3  large  reverberatories,  one  20-foot  blast 
furnace,  and  3  converter  stands.  The  present  capacity  is  designed 
ior  4,000  tons  of  ore,  and  the  plans  permit  an  expansion  to  13,000 
tons  daily.  An  extraction  of  at  least  70  per  cent  is  expected  in  the 
mills,  and  it  is  estimated  that  copper  can  be  put  on  the  market  at 
a  cost  of  about  8  cents  per  pound.  Extensive  experiments  are  to 
be  made  on  sintering  of  concentrates  in  the  hope  of  finally  avoiding 
the  use  of  reverberatories. 

NKW    MEXICO. 

The  production  of  blister  copper  in  New  Mexico  in  1907  was 
10,140,140  pounds,  a  marked  increase  over  the  production  of  1906, 
which  was  7,099.842  pounds.  This  production  came  principally  from 
the  Santa  Rita-IIanover  and  the  Burro  Mountain  district  in  Grant 


»  An  nocoiint  of  these  deposits  by  Mr.  Ransome  wlU  soon  be  pablished  by  the  U.  & 

Geological  Survey. 
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County,  but  notable  production  came  from  the  San  Pedro  camp  in 
Santa  Fe  County,  from  the  Organ  Mountains  in  Dona  Ana  County, 
and  from  the  Jarilla  and  Tularosa  districts  of  Otero  County .« 

Santa  Rita-Hanover  district. — ^The  deposits  of  the  old  Santa  Rita 
district,  east  of  Silver  City,  made  an  output  of  about  5,000,000  pounds 
in  1907,  mainly  through  the  operations  of  leases  from  the  Santa  Eita 
Mining  Company.  The  surface  quartzite,  which  ranges  up  to  200  feet 
in  thickness  and  is  underlain  by  porphyry,  carries  cuprite  and  native 
copper  in  its  countless  fractures  and  joints.  The  known  bodies  of 
rich  chalcocite  ore  in  the  porphyry  have  now  been  almost  exhausted, 
and  the  bulk  of  production  in  1907  came  from  the  quartzite  ores. 
The  deepest  workings  are  slightly  over  400  feet  and  are  reached  hj 
shafts,  while  shallow  pits  with  windlasses  or  whims  serve  the  Mexi- 
cans in  their  leasing  operations.  The  ore  bodies  in  quartzite  are 
commonly  small  and  require  little  or  no  timbering.  The  native  copper 
and  cuprite  are  recovered  mainly  by  cobbing  and  by  the  use  of  hand 
jigs,  though  a  mill  is  operated  part  of  the  time.  The  rich  concen- 
trates are  shipped  to  El  Paso  for  smelting. 

In  the  Hanover  section  of  the  district,  lying  just  east  of  Santa  Rita, 
the  ores  occur  chiefly  as  contact-metamorphic  deposits  in  limestone. 
At  the  Hanover  mine,  another  old  working,  the  ores  have  been  greatly 
oxidized  and  secondarily  enriched.  The  Hermosa  Copper  Company 
produced  heavy  pyrite-chalcopyrite  ores  from  limestone  replacement 
bodies.  The  ores  of  this  camp  go  to  Silver  City  and  to  Arizona 
smelters  for  treatment.  Branch  lines  of  the  Santa  Fe  Railroad  enter 
both  this  and  the  Santa  Rita  camp. 

Burro  Mountain  district. — The  Burro  Mountain  district,  southwest 
of  Silver  City,  produced  in  1907  about  2,100,000  pounds,  a  somewhat 
decreased  output  from  that  of  1906.  The  principal  producer  was  the 
Burro  Mountain  Copper  Company,  which  operatecf  a  concentrating 
mill  at  its  mine  at  Leopold.  Other  properties,  however,  produced  to 
some  extent.  The  most  important  ores  are  stockworks,  carrying  chal- 
cocite-coated  pyrite  in  crushed  and  altered  porphyry.  The  ore  of 
workable  grade  has  been  produced  by  enrichment  from  above.  The 
greater  part  of  these  ores  is  of  concentrating  grade.  Some  richer 
oxide  ores  carrying  carbonates  and  chrysocoUa  occur  in  the  district 
and  were  mined  to  a  small  extent  in  1907. 

The  mines  are  less  than  400  feet  deep,  and  are  not  very  wet. 
Square  setting  is  employed  in  the  stopes.  Mexican  labor  is  em- 
ployed largely.  The  concentrates  are  shipped  to  Arizona  smelters, 
and  some  ore  goes  to  the  Comanche  smelter  at  Silver  City,  whence 
matte  is  shipped  to  Arizona  for  conversion.  This  plant  closed  in 
December,  1907. 

Other  districts. — The  smelter  of  the  Santa  Fe  Gold  and  Copper 
Company  at  San  Pedro,  Santa  Fe  County,  was  blown  in  early  in  the 
year  1907,  after  several  years'  idleness,  and  operated  till  October, 
when  the  price  of  copper  made  it  necessary  to  stop  production.  The 
ore  is  of  contact-metamorphic  origin,  consisting  essentially  of  garnet, 
magnetite,  and  chalcopyrite  replacing  a  bed  of  limestone  near  por- 
phyry. The  ore  yielded  about  2.9  per  cent  copper  and  $1.25  per  ton 
in  gold  and  sUver.    The  matte  was  shipped  east  for  further  treatment. 

•  For  brief  description  of  the  ores  of  these  districts,  see  Lindprren,  W.,  and  Graton, 
L.  C. ;  Bull.  U.  S.  Geol.  Survey  No.  285,  1906,  pp.  74-86.  A  more  detailed  report  Is  In 
preparation. 
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At  Oro  Grande,  in  Otero  County,  the  Southwest  Smelting  and 
Refining  Company  blew  in  its  new  250-ton  blast  furnace  late  in  the 
year,  making  matte,  which  was  shipped  east.  The  ore  was  drawn 
chiefly  from  contact-metamorphic  deposits  in  the  Jarilla  district. 

Attemj)ts  at  leaching  the  disseminated  ores  in  sedimentary  rocks 
were  again  made  at  several  places  in  the  Territory,  but  the  fall  in 
the  price  of  copper  put  an  end  to  these  operations.  The  smelter  of 
the  National  Mining  and  Smelting  Company  at  Deming  turned  out 
some  copper  matte  from  its  lead  furnace. 

TENNESSEE. 

In  1907  Tennessee  produced  19,475,119  pounds  of  blister  copper,  as 
compared  with  17,809,442  pounds  produced,  in  1906.  This  output 
came  exclusively  from  the  Ducktown  district. 

Ducktown  district. — ^The  Ducktown  district,  in  Polk  County,  in 
the  southeastern  part  of  the  State,  was  in  1907  the  ninth  copper  camp 
in  the  United  States  in  point  of  production  and  the  principal  copper- 
producing  region  in  the  Eastern  United  States.  The  entire  output  of 
Tennessee  came  from  the  Tennessee  Copper  Company  and  the  Duck- 
town Sulphur,  Copper  and  Ii^on  Company.  The  output  can  be 
materially  increased  when  the  conditions  warrant. 

The  ores  lie  as  great  lenticular  masses  of  sulphides  parallel  to  the 
steeply  inclined  foliation  of  schists.  Both  the  ores  and  the  schists 
are  probably  of  pre-Cambrian  a^e.  The  ore  minerals  are  predomi- 
nant pyrrhotite  with  chalcopyrite  and  pyrite.  Oxidation  of  the 
upper  portion  of  these  deposits  produced  heavy  gossan,  underlain  by 
rich  secondary  chalcocite  ores,  long  ago  exhausted.    The  entire  out- 

?ut  now  comes  from  the  primary  ores.  The  reserves  of  ore  are  large, 
'he  Tennessee  Copper  Company  at  the  end  of  1907  reported  2,293,- 
369  tons  of  ore  developed  and  1,030,000  tons  additional  of  probable 
ore. 

The  ores  are  low  grade,  the  average  recovery  in  1907  having  been 
about  35.4  pounds  blister  copper  per  ton,  or  1.77  per  cent,  a  slight 
increase  over  the  yield  in  190G.  Precious-metal  values  are  also  low, 
and  part  of  the  copper  is  sold  as  pig  copper  without  refining.  The 
blister  which  in  1907  was  refined  in  this  country  by  electrolysis 
amounted  to  a  little  less  than  half  the  total  output  for  the  year,  and 
such  part  of  it  as  was  not  mixed  with  the  product  of  custom  ores 
yielded  precious  metals  to  the  value  of  0.44  cent  per  pound,  0.04  cent 
of  this  being  gold.     The  unrefined  blister  is  exported  to  Europe. 

The  ore  bodies  as  yet  developed  lie  within  a  few  hundred  feet  of 
the  surface,  the  deepest  shaft  being  a  little  over  700  feet.  The 
steeply  inclined  attitude  of  the  deposits  and  the  great  strength  of 
the  schist  walls  permit  great  stopes  to  be  opened  and  ores  extracted 
by  a  system  of  under<rround  quarrying  without  the  use  of  timber. 
The  present  crude  method  of  loading  the  ore  into  cars  at  the  foot 
of  the  quarry  face  is  to  be  replaced  in  the  Tennessee  Company's 
property  by  the  use  of  a  mechanical  dipper  shovel,  following  the 
example  set  by  Joplin,  Mo.  Twenty-foot  slices  are  left  under  each 
level  to  keep  the  lode  open,  but  these  are  to  be  extracted  ultimately. 
Light  pumping  controls  the  water.  Coal  and  coke  come  from  Ten- 
nessee and  West  Virginia,  and  are  cheap  as  compared  with  Western 
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prices.  A  branch  line  of  the  Louisville  and  Nashville  Railroad 
serves  the  district,  and  the  mines  and  smelters  are  connected  by  pri- 
vate lines.  Native  white  labor  is  employed  largely,  but  some  Euro- 
peans also  are  employed ;  the  wages  are  low. 

Pyrite  smelting  is  now  practiced  with  much  success  at  the  smelters 
of  both  companies,  and  the  first  matte  is  further  concentrated  before 
conversion,  but  decided  improvements  recently  achieved  indicate  that 
the  second  smelting  may  ultimately  be  dispensed  with.  Siliceous 
ore  has  been  sought  throughout  the  South,  but  has  been  secured  with 
difficulty,  and  barren  quartz  is  largely  used.  The  matte  of  the 
Ducktown  Company  was  converted  at  the  Tennessee  plant  during 
the  first  part  of  the  year,  and  later  at  refineries  on  the  coast.  At  the 
two  smelters  a  little  over  558,000  tons  of  Ducktown  ore  were  treated, 
in  addition  to  a  small  quantity  of  siliceous  copper  ore  from  North 
Carolina. 

The  great  sulphuric  acid  plant  of  the  Tennessee  Copper  Com- 
pany was  finished  and  began  operation  near  the  end  of  1907,  and  the 
sulphurous  oxide  is  now  removed  from  the  blast-furnace  gases.  As  a 
result,  the  suit  brought  against  the  company  by  the  State  of  Georgia 
for  alleged  damage  to  agriculture  and  forests  is  likely  to  be  dismissed. 
Furthermore,  the  ^eat  demand  for  fertilizer  in  the  South  creates  a 
market  for  sulphuric  acid  that  will  make  its  manufacture  a  source  of 
profit  to  the  company. 

UTAH. 

In  1907  Utah  produced  66,418,370  pounds  of  blister  copper.  The 
increase  from  the  production  of  1906,  which  was  50,329,  119  pounds, 
was  much  the  largest  gain  of  any  State  during  1907.  Part  of  this 
production  was  from  ore  mined  and  shipped  to  the  smelters  in  1906, 
and  on  this  account  the  mine  production,  which  exceeded  that  of  the 
smelters  in  1906,  fell  below  the  smelter  output  in  1907. 

The  production  was  derived  chiefly  from  three  important  districts, 
Bingham,  Tintic,  and  Frisco. 

Bingham  district. — ^The  Bingham  or  West  Mountain  district,  in 
Salt  Lake  County,  is  now  fifth  m  the  country  in  point  of  copper  pro- 
duction, having  to  its  credit  a  smelter  output  for  1907  of  about  47,000,- 
000  pounds.  Production  was  restricted  in  the  early  months  by  lack  of 
fuel,  was  hampered  throughout  the  year  by  inadequate  transporta- 
tion, and  finally  suffered  at  the  end  because  of  the  low  copper  market. 
Two  main  types  of  copper  deposits  **  occur  in  the  camp.  The  deposits 
which  up  to  the  present  have  been  most  productive  are  large  replace- 
ment bodies  of  heavy  pyritic  ore  in  limestone  near  the  contact  of  a 
porphyry.  Chalcopynte  is  present  in  the  pyrite,  and  gives  the  ore  its 
value  in  copper.  The  ores  are  mostly  massive  and  comparatively 
impervious,  and  oxidation  with  accompanying  secondary  enrichment 
has  proceeded  to  relatively  shallow  depths.  At  present  practically 
all  the  copper  from  the  deposits  of  this  type  is  derived  from  the  pri- 
mary pyritic  ore.  The  second  type  of  ore  deposit  has  only  recently 
been  actively  exploited,  but  its  contribution  to  the  district's  output  in 
1907  was  considerable,  and  is  certain,  at  an  early  date,  "greatly  to  in- 
crease the  output  of  the  camp.    These  ores  are  mainly  disseminations 

•See  Boutwell,  J.  M.,  Prof.  Paper  U.  S.  Geol.  Survey  No.  ^8,  1905. 
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in  silicified  porphyry  of  pyrite  and  chalcopyrite,  either  coated  or 
completely  replaced  by  secondary  chalcocite.  The  immense  deposit 
being  worked  jointly  by  the  Utah  Copper  and  the  Boston  Consoli- 
dated companies  is  a  disseminated  deposit,  which  appears  independ- 
ent of  important  fissures  and  fractures.  In  the  Ohio  Copper  Com- 
pany's property  the  secondary  ore  is  more  confined  to  definite  frac- 
tures and  veinlets,  and  where  these  are  in  quartzite  the  copper  occurs 
chiefly  as  cuprite  and  native,  as  at  Globe,  Ariz.,  and  at  Santa  Rita, 
N.  Mex.  By  tunnels  and  diamond  drilling,  these  great  deposits  have 
been  proven  to  extend  several  hundred  feet  below  the  surface.  Of 
important  is  the  practical  absence  of  gossan  and  the  unusual  shal- 
lowness of  the  oxidized  zone,  as  represented  by  the  practically  barren 
cap  rock. 

In  copper  content  the  ores  of  the  pyritic  replacements  of  limestone 
vary  greatly.  Many  of  these  bodies  are  in  places  too  low  grade  to  be 
worked  in  entirety,  and  the  average  grade  of  ore  mined  in  a  year  is 
therefore  affected  by  the  price  of  copper  at  that  time.  In  the  case  of 
companies  that  do  considerable  custom  smelting,  like  the  Bingham 
Consolidated  and  the  United  States  companies,  heavy  pyritic  ore  that 
would  not  be  profitable  for  its  copper  content  alone  can  be  used  to 
advantage  because  of  its  excess  in  iron.  The  average  recovery  of 
copper  in  1907  from  all  these  replacement  ores,  of  which  about  605,000 
tons  were  treated,  was  undoubtedly  lower  than  for  previous  years, 
and  was  about  2.3  per  cent,  though  the  range  of  copper  was  from  less 
than  1  per  cent  to  over  3  per  cent,  and  of  precious  metals  from  65  cents 
to  $3.10  per  ton.  The  gold  and  silver  values,  which  are  considerable, 
help  materially,  and  the  lead  ores  encountered  in  some  abundance  in 
certain  of  the  mines  also  aid  in  reducing  the  cost  of  copper  production. 
The  great  disseminated  chalcocite  deposits  have  been  estimated  by 
very  extensive  sampling  to  contain  an  average  of  between  1.5  and  2  per 
cent  copper.  The  yield  from  concentrates  smelted  in  1907,  represent- 
ing over  700,000  tons  of  ore,  was  about  1.2  per  cent  copper,  17  cents 
gold,  and  5  cents  silver  per  ton,  or  nearly  1  cent  in  precious  metals  per 
pound  of  copper. 

Reserves  well  in  advance  of  production  were  maintained  by  the 
important  copper  producers.  The  estimated  reserves  of  sulphide 
ore  in  the  Utah  Consolidated  Company's  Highland  Boy  mine  were 
increased  during  the  year  from  1,100,000  to  1,202,930  tons.  The  latest 
estimate  of  tonna^fe  in  the  porphyry  mine  of  the  Boston  Consolidated 
Company,  gives  58,580,910  tons  developed,  with  an  average  copper 
assay  of  1.5G04  per  cent.  Gold  and  silver  recovered  at  the  mill  amount 
to  about  12  cents  per  ton.  In  the  Utah  Copper  Company's  portion  of 
the  same  ore  body  there  is  estimated  to  be  60,000,000  tons  ot  ore  aver- 
aging about  2  per  cent  copper,  and  0.15  ounce  silver  and  0.015  ounce 
gold  per  ton.  Of  this  tonnage,  one-third  is  fully  developed,  one- 
third  partly  developed,  and  one-third  is  estimated  on  the  basis  of  a 
limited  amount  of  development.  There  are  also  about  12,000,000  tons 
in  this  body  averaging  about  1.5  per  cent,  and  an  additional  zone  of 
this  tenor,  little  developed  but  estimated  to  contain  about  40,000,000 
tons.  A  large  tonnage  is  reported  as  developed  in  the  Ohio  Copper 
Company's  ground. 

The  limestone  replacement  ore  bodies  are  commonly  large,  tabular, 
and  moderately  inclined.  They  are  worked  mainly  by  the  square-set 
system,  with  or  without  filling,  but  the  horizontal  slicing  system  with 
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complete  square-setting  and  consequent  shooting  of  the  timbers  and 
caving  is  employed  in  the  United  States  mines  in  Bingham,  as  in 
Shasta  County,  Cal.  In  the  Bingham  Consolidated  mines  some  of 
the  stopes  are  worked  by  a  method  of  mill-holing  and  caving.  This 
caving  system  is  also  used  for  certain  portions  of  the  disseminated 
deposit  of  the  Utah  Copper  Company,  but  is  to  be  gradually  replaced 
by  steam  shovels.    Ten  of  these  shovels  are  now  at  work,  either  strip- 

gmg  or  extracting  ore,  from  the  deposits  of  the  Utah  Copper  and 
»oston  Consolidated  companies.  A  great  part  of  the  timber  used 
in  the  district  comes  from  Oreg^on  and  is  expensive.  Most  of  the  ore 
bodies  as  yet  explored  lie  within  a  few  hundred  feet  of  the  surface. 
The  deepest  ore  known  in  the  district  is  in  the  Yampa  mine,  where 
the  Craig  tunnel  cuts  the  lode  at  an  inclined  depth  of  1,800  feet.    The 

{)revalence  of  deep,  steep-sided  canyons  allows  tunnels  to  be  particu- 
arlv  effective  means  of  opening  the  mines.  With  increasing  depth 
of  development,  however,  some  of  the  mines  have  been  forced  to  smk 
winzes  below  the  lowest  tunnel  practicable.  Water  is  not  troublesome 
at  present  depths.  Coal  comes  mainly  from  the  eastern  part  of  the 
State  and  is  reasonably  cheap,  but  electric  power  is  used  to  a  consider- 
able extent.  A  branch  of  the  Eio  Grande  Western  Railroad  connects 
the  district  with  the  Salt  Lake  Valley,  where  most  of  the  smeltors  are 
situated.  The  Copper  Belt  Railroad  and  several  aerial  trams  furnish 
additional  local  transportation.  A  new  line  connecting  the  district 
with  the  mills  and  smelter  at  Garfield  was  operated  in  1907,  but  the 
service  was  unsatisfactory,  and  the  companies  concerned  may  build 
a  private  line.  European  labor  is  extensively  employed,  and  the  aver- 
age wage  is  lower  than  in  many  other  western  camps. 

The  heavy  pyritic  ores  are  smelted,  commonly  after  roasting, 
although  pyrite  smelting  is  practiced  to  some  extent.  The  dissemi- 
nated chalcocite  ore  is  concentrated  about  23  into  1,  producing  a 
concentrate  yielding  almost  30  per  cent.  The  great  mills  of  the  Ulah 
Copper  and  the  Boston  Consolidated  companies  situated  near  the 
Garfield  smelter  were  well  along  toward  completion  at  the  end  of  the 
year.  The  Utah  mill  was  then  operating  two-thirds  of  its  6,000-ton 
plant,  and  the  3,000-ton  mill  of  the  Boston  Consolidated  began  con- 
centration in  1908.  A  2,000-ton  mill  was  begun  by  the  Ohio  Copper 
Company.  At  the  Garfield  smelter,  which  was  built  chiefly  to  smelt 
the  concentrates  of  this  district,  roasters  and  reverberatories  are 
mainly  employ^,  but  in  addition  a  Huntington  and  Heberlein  pot- 
roasting  plant  is  in  operation,  sintering  part  of  the  concentrates  for 
treatment  in  blast  furnaces.  The  capacity  of  the  Garfield  plant  is 
being  much  increased.  The  Yampa  Company  added  converters  to 
its  smelter  at  Bingham.  At  the  Murray  works  of  the  American 
Smelting  and  Refining  Company  considerable  copper  was  recovered 
in  matte  from  the  lead  furnaces. 

The  United  States  court  of  appeals  rendered  a  decision  sustain- 
ing that  of  the  lower  court  which  enjoined  the  smelting  in  the  valley 
south  of  Salt  Lake  of  ores  or  mixtures  containing  over  10  per  cent 
sulphur  or  any  arsenic.  As  a  result,  the  Bingham  Consolidated,  the 
Utah  Consolidated,  and  the  United  States  smelters  closed  down 
about  the  end  of  1907.  The  Murray  plant  had  already  made  an 
agreement  with  the  farmers  which  permitted  it  to  operate.  The  Utah 
CX)nsolidated  Company  had  already  purchased  a  site  in  Tooele 
County,  4  miles  north  of  the  mine,  where  it  plans  the  erection  of 
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a  1,500-ton  smelter.  The  United  States  Company  has  since  been  al- 
lowed to  run  its  lead  smelter  by  the  application  of  a  process  for 
profitably  converting  the  sulphur  fumes  m  the  smoke  into  sulphuric 
acid.  It  is  possible  that  the  same  company's  copper  plant  may  later 
be  allowed  to  resume.  The  new  plant  of  the  Utah  Smelting  Com- 
pany near  Ogden  was  operated  for  a  part  of  the  year,  turning  into 
matte  ores  received  from  several  States. 

Some  Bingham  ore  was  shipped  to  the  White  Knob  smelter  at 
Mackay,  Idaho,  where  its  sulphur  contents  were  utilized  in  smelting 
the  oxidized  ores  of  that  camp.  The  Salt  Lake  Valley  smelters 
treated  a  large  quantity  of  copper  matte  from  California  and  sili- 
ceous gold  and  silver  ore  from  Nevada,  also  ore  or  matte  from  Idaho, 
Colorado,  Wyoming,  and  Montana,  in  addition  to  the  bulk  of  the  cop- 
per output  from  other  districts  in  Utah,  including  Tintic  and  Frisco. 

Tinttc  district. — ^The  Tintic  district  at  Eureka,  Juab  County,  is  the 
second  copper  camp  in  the  State  and  the  tenth  in  the  country,  the 
smelter  recovery  of  copper  from  its  ores  having  been  about  7,800,000 
pounds  in  1907.  The  camp  is  essentially  a  precious-metal  camp,  with 
copper  and  lead  as  accompanying  metals  of  importance,  but  in  vary- 
ing quantities.  The  copper  production  for  1907  was  derived  in  large 
part  from  the  Centennial  Eureka  mine,  but  several  other  companies 
added  more  or  less  copper  to  the  output  of  the  district.  The  prin- 
cipal ore  deposits*  occur  along  fissures  that  extend  outward  in  lime- 
stone from  an  intrusive  mass  of  monzonite.  The  ore  bodies  are  very 
irregular,  but  many  are  large.  The  chief  primary  ore  minerals 
besides  pyrite  are  chalcopyrite,  enargite,  galena,  and  specularite,  with 
various  silver  minerals,  all  in  a  gangue  of  quartz  and  barite.  Except 
in  one  case  work  on  the  limestone  fissures  has  been  stopped  at  or 
above  the  water  level.  Oxidation  has  extended  with  unusual  com- 
pleteness as  far  as  the  depth  of  these  developments,  but  secondary 
deposition  seems  to  have  played  little  part  m  the  distribution  of 
values.  Practically  the  only  ores  which  have  withstood  oxidation  are 
lead  ores,  in  which  some  galena  remains,  and  masses  of  enargite. 
Pyritic  material  is  met  with  only  rarely.  The  Gemini  Company,  in 
1907,  however,  began  exploration  below  the  water  level,  which  at  that 
place  is  about  1,700  feet  from  the  surface.  Rich  ore  was  encountered; 
at  the  1,800-foot  level  assays  ran  as  high  as  8,500  ounces  silver,  12 
per  cent  load,  and  8  per  cent  copper  on  ore  carrying  native  silver, 
arirentiforons  galena,  and  tetrnhedrite  ( ?).  It  is  as  yet  too  early  to 
determine  witli  certainty  whether  these  high  values  are  ascribable  in 
any  important  extent  to  secondary  enrichment,  but  there  seems  good 
reason  to  expect  that  primary  ore  of  profitable  grade  exists  below  the 
zone  as  yet  generally  developed.  The  outcome  of  this  work  at  the 
Gemini  is  of  utmosl  importance  to  the  district,  even  though  very 
large  reserves  of  ore  are  blocked  out  in  some  of  the  mines.  Copper 
and  gold  appear  to  be  most  prevalent  either  rather  near  the  outcrop 
of  the  monzonite  body  or  in  depth,  and  recent  development  in  one 
important  copper-gold  mine  at  some  distance  from  the  monzonite 
outcrop  shows  the  presence  of  the  intrusive  rock  in  the  lowest  levels. 
The  geologic  significance  of  this  apparent  distribution  of  the  metals 
need  not  l)e  dwelt  upon  here.     The  average  yield  of  all  the  Tintic 

,  o  S<M^  Towor  and  Smith,  Nineteenth  Ann.  Kept.  U.  S.  Geol.  Survey,  pt  3,  1899,  pp. 
601-7G7. 
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copper  ores  is  in  the  neighborhood  of  2.5  per  cent  of  copper,  but 
about  equal  value  in  each  of  the  precious  metals  brings  the  total 
grade  or  the  ore  to  a  ffood  figure.  Bunches  of  very  rich  gold  ore  are 
sometimes  encountered. 

Development  is  by  means  of  shafts,  the  deepest  of  which  is  over 
2,200  feet.  The  limestone  country  holds  well,  and  square  setting 
without  filling  is  commonly  employed.  The  mines  are  dry,  and  water 
for  the  camp  has  to  be  piped  in.  The  district  is  served  by  the  Rio 
Grande  Western  and  by  the  San  Pedro,  Los  Angeles  and  Salt  Lake 
railroads.  Many  of  the  mines  are  now  worked  on  the  leasing  system. 
The  new  plant  of  the  Tintic  Smelting  Company  is  for  lead  ores  only. 
All  the  copper  ores  are  shipped  without  concentration.  The  presence 
of  enargite  and  its  oxidation  products  is  a  matter  of  economic  signifi- 
cance in  view  of  the  recent  decision  enjoining  the  smelters  in  the  Salt 
Lake  Valley,  where  practically  all  the  Tintic  ores  have  been  reduced, 
from  treatmg  ores  containing  any  arsenic.  Some  of  this  ore  is 
shipped  to  California  works. 

Frisco  districL — The  Frisco  district,  in  Beaver  County,  is  credited 
in  1907  with  a  production  of  about  4,900,000  pounds  in  the  form  of 
blister  copper,  though  part  of  this  was  from  materials  mined  in  1906. 
The  output,  most  of  which  was  from  the  Cactus  mine,  of  the  New- 
house  Mines  and  Smelters  was  affected  by  restricted  operations  of  that 
company  after  October. 

The  ore  body  of  the  Cactus  mine*  is  an  irregular  mass  of  much 
crushed  monzonite  impregnated  with  pyrite,  chalcopyrite,  and  vari- 
ous gangue  minerals.  By  tunnel  and  winze  the  deposit  had  been 
opened  to  the  800- foot  level  by  the  end  of  1907,  and  a  large  quantity 
or  ore  was  exposed.  The  ore  is  of  low  grade,  and  over  90  per  cent 
of  it  is  concentrated  about  8  or  9  into  1.  The  yield  has  increased 
recently,  and  for  the  year  ending  June  30,  1908,  was  about  2.05  per 
cent.  Gold  and  silver  amounting  to  about  35  cents  per  ton  help  to 
reduce  the  cost  of  production.  At  the  start  the  deposit  was  stripped 
and  the  upper  portion  extracted  b}^  steam  shovel,  but  this  method  has 
been  discontinued,  and  all  extraction  is  from  underground,  where  a 
square-set  and  filling  system  is  employed.  Electric  power  trans- 
mitted from  outside  the  district  is  to  be  employed  extensively.  Pro- 
duction was  also  secured  from  ores  of  contact-metamorphic  de- 
posits mined  by  other  interests.  Ores  and  concentrates  are  shipped 
to  Salt  Lake  smelters  over  a  branch  and  the  main  line  of  the  San 
Pedro,  Los  Angeles  and  Salt  Lake  Railroad. 

Other  districts. — The  Little  Cottonwood  district  in  Salt  Lake 
County,  the  Ophir  district  in  Tooele  County,  the  Tutsagubet  district 
in  Washington  County,  the  deposits  at  Copper  Mountain  in  Box- 
elder  County,  and  the  Park  City  mines  were  the  principal  contribu- 
tors to  the  State's  copper  production  outside  of  the  three  districts 
already  described.  In  some  of  these  regions  copper  is  recovered  in- 
cidentally to  the  recovery  of  other  metals.  The  Salt  Lake  Copper 
Company  made  important  shipments  of  oxidized  ore  of  good  grade 
from  its  Copper  Mountain  property.  The  Utah  and  Eastern  Copper 
Company  in  the  Tutsagubet  district  produced  matte  and  black  copper 
from  its  Dixie  mine  at  Shem.  Copper-lead  ores  yielded  much  or  the 
output  from  the  Little  Cottonwood  district. 

•See  Emmons,  S.  F.,  Bull.  U.  S.  Geol.  Survey  No.  260,  1905,  pp.  242-248. 
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OTHER    STATES. 

Alabama, — Alabama  entered  the  list  of  producers  in  1907  with  a 
small  output  derived  from  leaching  pyrite  cinders.  The  Alabama 
Copper  Company,  of  Montgomery,  which  had  erected  a  plant  for  this 
purpose,  received  the  cinders  from  fertilizer  makers,  who  in  turn 
derived  the  ores  from  pyritic  deposits  at  Pyriton,  Clay  County.  Ce- 
ment copper,  said  to  carry  also  some  silver  and  gold,  was  produced 
and  sold  to  various  refineries  on  the  Atlantic  coast ;  but  in  September 
the  plant  burned,  and  has  not  since  been  rebuilt. 

Georgia. — ^The  small  copper  production  of  Georgia  in  1907  came 
from  copper-lead  ore  shipped  irom  the  Seminole  mine  in  Lincoln 
County.  The  smelting  equipment  was  not  operated  during  the  year. 
No  production  was  made  by  the  Georgia  and  Tennessee  Copper  Com- 
pany, which  made  a  small  output  in  1906. 

Maryland, — A  small  quantity  of  copper-bearing  concentrates  was 
produced  from  the  old  Liberty  mine  in  Frederick  County  during  ex- 
perimental work.  They  were  treated  at  refiining  works  on  the  coast. 
An  important  transaction  of  the  year  was  the  passage  of  the  Balti- 
more Copper  Smelting  and  Rolling  Company  into  Guggenheim  con- 
trol in  order  to  supply  refining  capacity  for  the  Garfield,  Tacoma,  and 
Steptoe  smelters. 

Missouri, — The  output  of  Missouri  showed  a  decided  increase  over 
that  of  190G.  The  matting  furnace  of  the  Missouri-Copper  Mountain 
Company  at  Sullivan  was  not  operated  during  the  year.  The  North 
American  Lead  Company  at  Fredericktown,  Madison  County,  made 
important  production  of  blister  and  electrolytic  copper,  as  well  as  of 
some  nickel  and  cobalt,  in  its  new  plant.  The  ore,  which  occurs  near 
granite  and  between  limestone  and  the  underlying  sandstone,  consists 
of  chalcopyrite,  giilena,  and  a  nickel-cobalt  mineral.  The  ore  is  con- 
centrated, with  separation  of  the  lead,  and  the  copper-nickel-cobalt 
concentrates  are  treated  by  a  process  not  made  public.  The  company 
expects  to  increase  its  production. 

North  Carolina. — The  production  of  blister  copper  from  North 
Carolina  ores  in  1907  decreased  to  544,040  pounds  from  582,209 
pounds  in  190G.  The  Union  Copper  Company  at  Gold  Hill,  Rowan 
County,  reduced  production  from  its  low-grade  siliceous  deposit  in 
the  fall  of  1907.  This  ore  was  used  as  flux  or  converter  linings  at 
works  in  Tennessee  and  in  New  Jersey.  Increased  output  came  from 
the  North  Carolina  end  of  the  Vir^lina  district  in  Person  and  Gran- 
ville counties,  where  quartz  veins  in  schist  carry  primary  chalcocite 
and  bornitc.  Both  crude  ore  and  concentrates  were  shipped  to  the 
Eustis  smelter  at  West  Norfolk,  Va.,  and  to  refineries  farther  north. 

Oregon, — The  blister  production  of  Oregon  in  1907  was  518,694 
pounds,  as  compared  with  545,859  pounds  in  1906.  The  Takilma 
smelter,  in  Josephine  County,  was  again  able  to  operate  for  only  a 
short  period  owing  to  the  bad  condition  of  the  roads  for  the  long  haul 
to  Grants  Pass.  The  Oregon  Smelting  and  Refining  Company's 
plant  at  Sumpter,  Baker  County,  was  operated  till  October,  treating 
ores  from  Oregon  and  from  the  Seven  Devils  district  in  Idaho.  The 
matte  from  both  these  plants  was  handled  at  the  Tacoma  smelter, 
wliich  also  treated  some  Oregon  ores.  Smelters  were  started  at  the 
Iron  Dyke  property  in  Baker  County,  and  at  the  Alameda  Consoli- 
dated mines  in  Josephine  County. 


COPPER.  621 

Vermont, — In  1907  the  blister  copper  output  from  ores  of  Vermont 
was  696,102  pounds^  as  compared  with  11,694  pounds  in  1906.  Some 
of  the  materials  shipped  from  the  mines  in  1906  still  remained  un- 
smelted  at  the  end  of  1907.  The  production  came  from  the  well- 
known  low-grade  pyrrhotite  deposits  of  Orange  County,  and  was 
shipped  out  of  the  State  as  ore,  concentrates,  and  matte.  Magnetic 
concentration  is  practiced  on  some  ores.  The  matte  was  produced  by 
the  new  plant  oi  the  Vermont  Copper  Company.  Final  production 
as  blister  was  made  at  various  works  on  the  Atlantic  coast. 

Virginia. — The  list  of  copper-producing  States  was  lengthened  in 
1907  by  the  addition  of  Virginia,  with  a  production  of  57,008  pounds 
of  blister  copper.  A  great  part  of  this  production  was  from  deposits 
mined  chiefly  for  ores  of  sulphur.  At  Dumfries,  in  Prince  William 
County,  chalcopyrite  ore  is  sorted  out  from  the  pyritic  material.  A 
small  matte  furnace  was  built,  but  did  not  produce.  Cement  copper 
was  produced  from  cinders  of  pyritic  ore  mined  in  Louisa  County. 
A  little  ore  was  received  at  smelting  works  from  the  Seaboard  Copper 
Company  in  the  Virgilina  district,T)ut  regular  production  by  the  new 
concentrating  mill  of  that  company  was  not  begun  in  1907.  The  large 
figures  of  copper  production  for  Virginia  in  1907  which  have 
appeared  are  evidently  due  to  inclusion  or  foreign  material  made  into 
matte. 

Washington, — ^The  blister  copper  production  of  Washington 
decreased  in  1907  to  122,263  pounds  from  290,823  pounds  in  1906. 
The  difference  between  mine  and  smelter  figures  for  1907  is  accounted 
for  by  the  fact  that  some  cupriferous  fluxing  materials  shipped  in 
1907  were  not  treated  during  tne  year  by  the  smelters.  The  principal 
output  comes  from  Ferry  and  Stevens  counties,  from  which  ores 
carrying  high  sulphur  are  shipped  to  British  Columbia  works.  Much 
activity  was  exhibited  in  smelter  building.  The  following  companies 
were  constructing  plants  in  1907 :  Washougal  Gold  and  Copper  Com- 
pany, Washougal,  Clarke  County ;  Byrne  Mining  and  Smelting  Com- 
pany and  Keller  and  Indiana  Mining  and  Smelting  Company  at 
Keller,  and  the  Colville  Mining  and  Smelting  Company  at  Republic, 
all  in  Ferry  County ;  Bunker  Hill  Mining  Company  at  Index,  Sno- 
homish County;  and  Elizabeth  Mining  Company  at  North  Yakima, 
Yakima  County. 

Wyoming. — ^The  production  of  blister  copper  from  Wyoming  in 
1907  is  given  as  3,026,004  pounds,  whereas  in  1906  it  amounted  to 
only  106,177  pounds.  The  figures  for  1907  include  the  production  of 
one  important  company,  on  the  basis  of  an  unsatisfactory  statement 
made  by  it.  In  seeking  to  verify  the  production  thus  reported,  all 
known  avenues  of  disposal  have  been  searched,  but  the  quantity  of 
copper,  creditable  to  this  company,  that  was  shipped,  refined,  stored, 
or  exported  is  much  less  than  that  reported  as  produced.  Some 
Wyoming^  ore  was  shipped  to  smelters  in  Utah  and  in  Illinois. 

The  principal  production  was  derived  from  the  Encampment  dis- 
trict of  Carbon  Cfounty,  which  is  credited  with  a  production  of  about 
2,900,000  pounds.  The  mill  and  smelter  of  the  Penn  Wyoming  Cop- 
per Company  were  rebuilt  and  were  operated  during  part  of  the  year. 

The  most  important  deposits'*  occur  in  fractured  and  jointed  areas 
of  quartzite.    The  rocks  and  probably  the  ores  are  of  pre-Cambrian 

•  See  spencer,  A.  C,  Prot  Paper  U.  S.  Geol.  Survey  No.  26,  1004. 
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age.  The  primary  ore  minerals  appear  to  have  been  pyrite  and 
chalcopyrite,  but  secondary  enrichment  has  caused  the  development 
of  chalcocite  and  some  bornite  and  covellite.  These  secondary  min- 
erals are  becoming  less  abundant  with  depth.  The  ores  previously 
worked  have  carried  good  values  in  copper  and  precious  metals. 
Development  has  extended  only  a  few  hundred  feet  below  the  surface. 

REFINERY  PRODUCTION. 

The  production  of  refined  copper  in  the  United  States  in  1907  was 
made  by  16  refineries,^*  of  which  11  employ  the  electrolytic  process. 
Eight  of  these  electrolytic  refineries  are  situated  on  tide  water,  6  on 
the  Atlantic  coast,  and  2  on  the  Pacific  coast.  Five  plants  are  lo- 
cated on  the  Great  Lakes  and  refine  Lake  copper,  4  (in  Michigan) 
being  furnace  refineries,  and  1  (at  Buffalo)  employing  the  electro- 
lytic process  in  part.  Three  plants  located  respectively  at  Blue 
Island,  111.,  Fredericktown,  Mo.,  and  Great  Falls,  Mont.,  are  de- 
pendent on  railroad  transportation.  The  last  two  are  electrolytic 
refineries.  Both  of  the  Pacific  coast  companies  closed  down  the  refin- 
ing part  of  their  works  in  1907,  owing  to  the  small  demand  for  refined 
copper  on  that  coast  and  for  export  from  western  ports,  and  to  the 
added  fact  that  sucli  demand  as  there  is  can  be  advantageously  sup- 

i)lied  by  the  Boston  and  Montana  refinery,  where  cheap  water  power 
owers  the  cost  of  refining. 

Ten  of  these  plants  do  a  custom  refining  business,  and  the  indi- 
vidual production  of  5  of  them  is  very  large.  The  combined  annual 
capacity  of  the  electrolytic  refineries  at  present  in  operation,  or  now 
building,  which  is  over  1,200,000,000  pounds,  appears  ample  to  meet 
any  immediate  growth  in  smelter  production  of  this  country  and  of 
those  countries  which  depend  on  American  refineries.  A  refinery  of 
considerable  size  at  the  old  Anaconda  smelter  site  can  be  put  in 
commission  if  occasion  arises.  The  Lake  refineries,  likewise,  can 
handle  considerably  more  material  than  they  are  now  receiving. 

CASTING   COPPER. 

Blister  copper  too  low  in  precious  metals  to  make  their  recovery 
profitable  and  carrying  impurities  in  too  small  quantities  to  be  espe- 
cially objectionable  is  refined  by  the  furnace  process  and  cast  mostly 
into  ingots.  This  copper  is  generally  of  too  low  conductivity  for  use 
in  electrical  transmission  and  rather  too  impure  to  be  desirable  for 
brass  making  or  rolling.  Possessing  certain  desirable  physical  prop- 
erties, however,  it  makes  good  copper  castings,  and  is  put  mainly  to 
this  use. 

Owing  to  the  decreasing  cost  of  electrolytic  refining  and  the 
growing  demand  for  copper  of  high  conductivity,  the  relative  impor- 
tance of  casting  copper  is  gradually  diminishing.  If  the  excess  in 
cost  of  electrolytic  refining  over  the  old  furnace  process  averages  $11 
per  ton,  or  0.55  cents  per  pound,  and  if  the  price  of  casting  copper 
ranges  0.25  cents  lower  than  that  of  electrolytic,  then  about  0.3  cents 
per  pound,  or  $6  per  ton,  in  precious  metals  will  practically  pay  the 
cost  of  electrolytic  refining.    The  production  of  new  casting  copper 

"The  Btatistlcs  piven  In  this  poctlon  of  the  report  are  based  on  figures  furnished  the 
Geological  Survey  by  each  of  these  roQners. 
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in  1907  amounted  to  16,592,684  pounds,  of  which  13,410,678  pound^> 
was  from  domestic  sources  and  3,182,006  pounds  was  from  foreign 
sources.  The  decline  in  production  of  domestic  casting  copper  from 
33,459,413  pounds  in  1906  is  largely  due  to  the  fact  that,  under  the 
weak  copper  market  prevailing  dunng  much  of  1907,  bids  for  casting 
copper  were  at  prices  decidedly  lower — in  certain  cases  1  cent  lower 
per  pound — ^than  for  electrolytic,  and  under  these  circumstances  it 
was  to  the  producer's  advantage  to  electrolyze  his  product,  even  if 
the  precious  metal  yield  were  low,  or  else  to  export  his  blister  for  use 
without  refining.  The  production  of  castiujg  copper  in  1906,  on 
the  other  hand,  had  been  stimulated  by  a  rismg  market  and  strong 
demand  for  early  delivery. 

Most  of  the  new  casting  copper  produced  in  1907  came  from  the 
Morenci-Metcalf  district  in  Arizona,  and  smaller  quantities  were 
derived  from  the  Globe  district,  Arizona ;  Calaveras  County,  Cal. ;  and 
from  Wyoming.  Large  quantities  of  blister  containing  low  precious- 
metal  value  were  exported  unrefined  from  the  Morenci-Metcalf  dis- 
trict and  from  Ducktown,  Tenn.*  Small  quantities  also  went  from 
California,  Utah,  and  Missouri.  This  unrefined  pig  copper  was 
probably  used  direct  for  casting  purposes  in  Europe.  The  total  quan- 
tity thus  exported  in  1907  was  42,350,963  pounds ;  the  corresponding 
quantity  in  1906  was  about  9,700,000  pounds. 

The  regular  refining  companies  produced  from  old  and  scrap  copper 
16,812,756  pounds  casting  copper  in  addition  to  the  quantity  stated 
above.  Many  plants  throughout  the  country,  and  especially  in  the 
manufacturing  centers  of  the  East,  rework  the  refuse  copper  from 
various  industries.  The  refining  process  employed  at  most  of  these 
plants  is  comparatively  simple  and  in  many  cases  yields  copper  of 
somewhat  inferior  qualitv.  This  is  partly  sold  as  casting  copper, 
but  a  considerable  part  oi  it  is  made  directly  into  various  alloys.  It 
is,  of  course,  impracticable  to  secure  returns  from  all  these  metal- 
reclaiming  companies,  and  in  fact  some  do  not  keep  accurate  rec- 
ords. Requests  for  information  were  sent  to  some  300  of  these  com- 
panies, and  returns  were  received  from  about  150.  These  returns 
indicate  that  35,355,966  pounds  of  copper  were  turned  out  by  such 
companies,  as  raw  casting  copper  or  worked  up  in  alloys.  The  total 
proauction  of  secondhand  casting  copper  in  1907  was  therefore 
at  least  52,168,722  pounds.  The  corresponding  quantity  produced  in 
1906  was  estimated  at  30,000,000  to  40,000,000  pounds.  'With  the  low 
copper  prices  now  current,  much  less  of  this  old  copper  is  reclaimed. 

The  entire  production-  of  casting  copper  in  the  United  States  in 
1907,  both  new  and  old,  domestic  and  foreign,  was  at  least  68,761,406 
pounds. 

LAKE  COPPER. 

The  term  Lake  copper  came  into  use  to  designate  the  output  of  the 
Lake  Superior  copper  district  of  northern  Michigan.  Owing  to  tlie 
fact  that  this  Michigan  copper  was  fundamentally  different  in  its 
natural  state  or  occurrence  from  that  of  most  other  copper  districts, 
it  was  amenable  to  a  process  of  refining  which  was  different,  both 
in  operation  and  in  standards  of  excellence,  from  the  methods  em- 
ployed in  refining  copper  from  other  regions.  The  consequence  was 
that  this  Michigan  product  was  of  somewhat  different  character  and 
quality  from  the  copper  produced  elsewhere.    The  term  Lake  copper, 
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therefore,  in  addition  to  its  purely  geographic  significance  soon 
came  to  imply  a  particular  grade  or  quality  of  copper,  and  it  is 
undoubtedly  in  this  double  sense  that  the  term  has  generally  been 
used.  So  long  as  the  actual  character  of  this  Michigan  copper 
remained  different  and  distinct  from  that  of  other  copper,  this  dual 
significance  of  the  term  Lake  copper  caused  no  confusion.  But  with 
changing  conditions  that  have  affected  both  the  Lake  Superior 
product  and  that  from  other  districts,  the  early  and  established 
meaning  of  the  term  has  been  so  warped  and  expanded  that  now  in 
many  cases  it  is  impossible  to  decide  from  the  name  alone  just  what 
so-called  liake  copper  really  is.  In  view  of  the  large  production  and 
well-known  reputation  of  this  grade  of  copper,  a  few  paragraphs 
relative  to  this  evolution  of  Lake  copper  may  be  permissible. 

The  native  copper  of  the  Lake  Superior  district  occurs  commonly 
in  the  crystalline  state  and,  compared  with  most  native  copper  from 
other  localities,  is  unusually  pure,  even  as  it  comes  from  the  mine. 
The  so-called  Lake  process  or  refining  is,  therefore,  essentially  only 
a  separation,  by  fusion,  of  materials  which  had  not  been  eliminated 
by  gravity  from  the  stamp-mill  concentrates.  Variations  are 
required  for  the  treatment  of  the  leaner  concentrates,  for  the  re- 
treatment  of  the  slags  and  to  meet  other  more  or  less  important  con- 
ditions, but  the  bulk  of  the  copper  is  obtained  simply  by  a  melting, 
followed  by  rabbling,  poling,  and,  finally,  casting. 

Two  at  least  of  the  oldest  producers  of  Lake  copper,  the  Calumet 
and  Hecla  and  the  Quincy  companies  (these  two  were  for  many 
years  and  were  in  1907  the  largest  single  producing  mines)  had 
always  given  particular  attention  to  the  refining  of  their  copper, 
and  for  years  the  refining  of  these  two  companies  was  done  by  mem- 
bers of  one  family  who  had  entered  this  business  practically  at  the 
beginning  of  the  Lake  refining  industry.  With  a  material  to  work 
upon  which  was  but  little  contaminated  with  impurities,  the  exercise 
of  particular  care  in  the  refining  produced  a  copper  which  was  found 
to  be  distinctly  superior  to  either  the  old  furnace-refined  product  or, 
later,  to  the  electrolytic  product  from  other  sections  of  the  country. 
While  it  is  hardly  to  be  doubted  that  the  quality  of  copper  turned 
out  by  these  two,  and  possibly  some  other  companies,  virtually  estab- 
lished the  enviable  reputation  of  all  Lake  copper,  it  is  almost  equally 
certain  that  in  the  days  when  the  electrolytic  process  was  applied 
primarily  for  the  recovery  of  the  precious  metals  Lake  copper  as  a 
whole  was  actually  a  better  and  more  dependable  product  than  the 
average  electrolytic  copper.  It  is  possible  that  a  slight  percentage  of 
arsenic  that  clung  to  the  copper  through  the  refining  process  was  in 
part  resj^onsible  for  this  superiority  of  Lake  copper,  since,  though 
this  element  reduces  the  electrical  conductivity  of  the  copper,  it 
increases  the  tensile  strength. 

With  the  opening  of  new  lodes  and  with  the  mining  from  deeper 
levels  of  certain  of  the  older  lodes  it  was  found  that  some  of  the  Lake 
copper  was  too  high  in  arsenic  to  be  desirable  for  electrical  trans- 
mission. It  was  also  fonnd  that  for  numerous  uses  in  which  ductility 
of  the  metal  is  of  chief  importance,  such  as  the  finest  gages  of  wire, 
flat-head  rivets,  brass  for  deep-drawing,  etc.,  certain  brands  of  Lake 
copper  were  not  so  well  suited  as  others;  care  in  rabbling,  poling,  and 
casting,  as  well  as  the  arsenic  content,  may  have  been  partly  respon- 
sible for  this  difference.    At  any  rate  it  came  to  be  recognized  that 
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the  brands  turned  out  by  certain  Lake  mines  or  refineries  were  of  such 
quality  and  uniformity  as  to  be  more  valuable  and  desirable  than  the 
rest  or  the  Michigan  output  Although  so  far  as  known  these  better 
grades  have  always  been  designated  in  the  trade  only  by  the  brands 
corresponding  to  the  names  of  the  companies  that  produce  them,  they 
have  come  to  be  referred  to  collectively  and  in  a  general  way  as  best 
Lake  copper. 

It  is  believed  that  the  arsenic  encountered  in  Lake  copper  is  origi- 
nally present  to  some  extent  in  the  copper  itself,  but  that  probably  a 
larger  proportion  is  contained  in  the  surrounding  rock  or  gangue. 
From  tne  same  lot  of  ore  the  finest  sizes  of  concentrates  generally 
yield  copper  containing  the  most  arsenic.  Whether  this  is  due  to 
the  fact  that  the  finer  concentrates  carry  a  larger  proportion  of 
gan^e,  from  which  the  arsenic  is  taken  up  by  the  copper  in  the 
smelting  process,  or  whether  the  arsenical  copper  is  more  brittle  and 
breaks  finer  during  crushing,  or  whether  there  is  some  other  cause, 
does  not  appear  to  have  been  determined  as  yet. 

Li  ordei:  to  eliminate  as  much  arsenic  as  possible,  the  smaller  sizes 
of  mineral  and  the  arsenical  portions  of  the  coarser  mineral  are  at 
some  plants  subjected  to  additional  smeltings ;  but  even  with  unusual 
precautions  the  last  portions  of  this  element  can  not  be  removed  by 
the  furnace  process  with  commercial  economy. 

Notwithstanding  increasingly  rigid  requirements  by  the  principal 
copper  consumers,  particularly  concerning  conductivity,  and  in  spite 
of  a  growing  percentage  of  arsenic  being  met  with  in  some  of  the 
mines,  many  of  the  Lake  producers  have  been  able  to  hold  to  the 
furnace-refining  process  solely.  Certain  companies,  however,  have 
deemed  it  advisable  to  adopt  further  means  for  maintaining  or  im- 
proving the  equality  of  their  product,  and  application  in  some  way  of 
the  electrolytic  process  has  seemed  to  be  the  only  feasible  plan.  It  is 
interesting  to  compare  the  ways  in  which  this  plan  has  been  put  into 
practice.  The  Copper  Range  and  Isle  Royale  companies,  producers 
of  low-conductivity  copper,  ship  a  portion  of  their  product  as  anodes 
to  be  electrolytically  refined  in  New  Jersey.  (Some  electrolytic  cop- 
per is  also  produced  from  the  Quincy  mine,  but  this  is  for  the  sake 
of  silver  recovery  and  not  for  separation  of  arsenic.)  The  Calumet 
and  Hecla  Company  and  the  Lake  Superior  Smelting  Company  <» 
handle  copper  from  different  lodes  and  of  different  degrees  of  purity. 
These  companies  found  that  by  the  furnace  process  they  could  pro- 
duce a  part  of  their  product  almost  pure  enough  to  be  classed  as  best 
Lake  copper,  but  that  a  portion  of  their  product,  holding  an  accumu- 
lation or  concentration  of  arsenic,  was  of  poorer  grade.  Both  com- 
panies resorted  to  the  plan  of  diluting  the  arsenic  in  the  better  portion 
of  their  product  by  the  addition  of  enough  of  a  practically  pure 
copper  to  bring  the  resulting  mixture  up  to  the  requisite  grade.  The 
Calumet  and  Hecla  Company  secures  this  arsenic- free  diluent,  and  at 
the  same  time  brings  the  whole  of  its  output  to  substantially  the  same 
grade  by  electrolytically  refining  the  most  arsenical  and  the  most 
argentiferous  portions  of  its  mineral  and  mixing  the  cathodes  with 
the  other  mineral.  The  Lake  Superior  Company  disposes  of  its  most 
arsenical  copper  by  selling  it  under  the  Isle  Royale  brand,  since  the 

'This  company  does  the  smoUlng  for  the  Tamarack,  Osceola,  Ahmcck,  and  Isle  Royale 
mines. 
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copper  from  that  mine  itself  is  known  to  be  arsenic;  their  arsenic- 
free  diluent  is  secured  in  the  shape  of  electrolytic  cathodes  made  from 
Montana  and  Idaho  copper  by  the  Boston  and  Montana  Company  at 
Great  Falls,  Mont.  Both  companies  are  able  to  accomplish  this 
improvement  in  their  product  without  any  increase  in  cost,  but  rather 
at  some  profit.  In  the  case  of  the  Calumet  and  Hecla  Company  the 
cost  of  electrolyzing  and  of  melting  and  casting  the  cathodes  (mixed 
with  the  purest  mineral)  is  more  than  made  up  by  the  value  of  the 
silver  recovered  and  the  profits  on  custom  refining.  The  Lake 
Superior  Smelting  Company  handles  the  Boston  and  Montana 
cathodes  at  a  charge  which  provides  for  a  small  profit,  and  of  course 
there  is  a  profit — represented  by  the  difference  in  price  between  Lake 
and  electrolytic  copper — in  selling  this  western  electrolytic  copper 
under  the  Tamarack  and  Osceola  orands. 

It  is  apparent,  therefore,  that  the  commodity  sold  as  Lake  copper 
is  derived  from  several  parts  of  the  country,  is  the  product  of  vari- 
ous unlike  processes,  and  varies  between  wide  limits  as  to  quality. 
Lake  copper  as  sold  in  the  year  1907  comprised  the  following: 

1.  A  great  part  of  the  Michigan  output  that  was  refined  oy  the 
regular  Lake  refining  process,  and  represented  part  or  all  of  the  out- 
put of  most  of  the  Michigan  mines.  This  copper,  however,  ranges 
from  at  least  101  per  cent  to  less  than  50  per  cent  electrical  conductiv- 
ity, and  is  not,  therefore,  of  a  particular  or  characteristic  grade  or 
qualitj'^,*'  but  instead  includes  copper  suitable  for  the  most  exacting 
uses  and  copper  of  comparatively  inferior  properties. 

2.  A  large  quantitv  of  copper,  being  part  of  the  output  of  the 
Calumet  and  Hecla  Company,  that  consisted  of  a  mixture  of  Lake 
refined  copper  with  about  an  equal  quantity  of  electrolytic  cathodes 
derived  from  Lake  refined  anodes.  This  copper  is  regarded  as  of  the 
highest  quality. 

3.  A  large  quantity  of  copper  that  consisted  of  Lake  refined  cop- 
per— the  greater  part  of  the  product  of  the  Tamarack,  Osceola,  and 
Ahmeek  companies — mixed  with  about  an  equal  quantity  of  electro- 
lytic cathodes  derived  from  Montana  and  Idaho  ores  that  had  pre- 
viously been  through  the  matte-smelting  and  converting  processes. 
The  quantity  of  western  cathodes  amounts  to  about  10  per  cent  of  the 
entire  quantity  of  metal  sold  as  Lake  copper.  This  mixed  Michigan 
and  western  copper  is  also  regarded  as  of  high  grade. 

4.  A  quantity,  as  vet  comparatively  small,  being  part  of  the  output 
of  the  Quinc}",  Isle  l^oyale,  and  CojDper  Range  mmes,  that  was  made 
into  anodes  at  the  Lake  smelters,  and  then  converted  into  electro- 
lytic copper  at  plants  in  other  States.  This  copper  is,  of  course,  high 
in  conductivity  and  practically  pure,  like  electrolytic  copper  gen- 
erally. It  is  not  certain  that  the  whole  of  this  copper  was  put  on 
the  market  as  Lake  coj^pcr. 

Obviously,  in  the  compilation  of  statistics  showing  the  production 
of  Lake  copper  it  must  be  decided  which  of  these  four  groups  shall 
be  included.     The  copi:)cr  included  in  the  first,  second,  and  fourth 

«  Certain  statistics  of  Lako  coppor  that  have  been  pnbHshod  recently  make  a  dirisioa 
Into  "  Prime  Lal<o  "  and  "Arsenical  Lake."  Th.e  arsenical  class  seems  to  consist  of  tlie 
combined  total  output  <>f  tb.e  Copper  Uanire  and  Isle  lioyale  mines,  and  the  remainder  of 
the  Michitran  output  constitutes  the  "prime"  division,  which  probably  is  meant  to  repre- 
sent the  best  brands  of  Lake  copper.  These  statistics  apparently  disreirard  the  facts  that 
a  consideral)lp  portion  of  tlio  ouput  of  tlie  Copper  Ran.ire  and 'isle  Koyale  companies  Is 
elect rolytlcally  refined  and  that  other  companies  produce  and  sell  distinctly  arsenical 
copper. 
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groups,  but  only  part  of  that  in  the  third  group,  is  mined  in  the 
Lake  superior  district.  The  copper  of  the  second,  third,  and  fourth 
groups,  but  only  part  of  that  in  the  first  group,  is  of  good  grade. 
It  is  probable  that  some  of  the  electrolytic  copper  of  the  last  group, 
thougn  mined  in  Michigan  and  of  high  ffrade,  was  sold  as  something 
other  than  Lake  copper.  The  copper  of  the  first  group  only  is  refined 
entirely  by  that  process  which  has  been  supposed  to  be  necessary  to 
maintain  in  the  finished  product  those  particular  properties  which 
until  recently  were  believed  to  characterize  the  Michigan  copper 
in  its  natural  state,  and  to  distinguish  the  Michigan  product,  when 
so  refined,  from  the  copper  produced  elsewhere. 

If,  as  seems  inevitable,  the  practice  of  electrolyzing  or  mixing 
with  electrolytic  copper  is  to  be  extended  to  a  much  larger  part  of 
the  Michigan  output  than  at  present,  the  confusion  arising  from  the 
use  of  the  term  "  Lake  copper  "  is  certain  to  increase.  Producers  of 
arsenical  Michigan  copper  will  electrolyze  their  product,  and,  rather 
than  cope  with  the  reputation  of  producing  arsenical  copper,  will  sell 
their  output  as  electrolytic  copper.  On  the  other  hand,  much  greater 
quantities  of  electrolytic  copper  from  Montana  or  any  other  region 
may  be  brought  in  to  improve  the  grade  of  nonelectrolytic  Michigan 
copper. 

In  this  review  of  the  copper  industry  in  the  United  States,  both 
in  the  present  report  and  in  that  for  the  preceding  year,  a  certain 
basis  has  been  taken  for  the  computation  of  Lake  copper  production, 
but  in  view  of  the  complexity  of  the  case,  the  basis  decided  upon 
is  by  no  means  satisfactory,  though  it  is  believed  to  be  as  expressive 
as  any  other  that  could  be  chosen.  Lake  copper  as  used  in  this  re- 
port is  taken  to  be  that  part  of  the  output  of  Michigan  mines  that  is 
i-efined  by  the  furnace  process,  according  to  the  long-established  prac- 
tice of  the  region.  It  is  independent  of  the  quality  of  the  metal  pro- 
duced and  ox  whether  or  not  there  may  be  added  to  it  electrolytic 
copper  from  Michigan  or  elsewhere. 

Statistics  covering  all  phases  of  this  complex  matter  have  been 
received  by  the  United  States  Geological  Survey  for  the  last  two 
years  at  least,  but,  inasmuch  as  the  information  was  furnished  con- 
fidentially and  consequently  could  not  be  published  directly,  no  ade- 
quate explanation  of  the  basis  of  the  statistics  used  could  be  given 
in  the  last  year's  report.  Recently,  however,  much  of  this  infor- 
mation has  been  made  public,  but  no  change  in  the  methods  of  com- 
pilation seems  justified. 

The  production  of  refined  Lake  copper — that  is,  nonelectrolytic 
Michigan  copper — in  1907  was  178,534,141  pounds.  In  190G  the  pro- 
duction was  205,008,382  pounds.  As  already  pointed  out,  part  of 
the  output  in  both  years  was  mixed  with  electrolytic  copper  and  sold 
under  the  brands  of  Michigan  companies.  The  greater  part  of  this 
Lake  copper  was  cast  into  ingots  and  ingot  bars,  out  some  was  made 
into  wire  bars  and  cakes.  In  addition  to  the  quantities  given, 
40,588,362  pounds  in  1907  and  24,087,348  pounds  in  1906  were  cast 
into  anodes  for  electrolytic  refining.  From  Michigan  anodes  34,917,- 
988  pounds  of  electrolytic  copper  were  produced  in  1907,  as  against 
24,017,833  pounds  in  1906.  The  difference  of  over  5,000,000  pounds 
between  the  anode  production  and  the  electrolytic  output  in  1907 
is  partly  accounted  for  by  loss  in  the  electrolysis,  but  is  mainly  repre- 
sented by  stock  of  unfinished  material  accumulated  at  electrolytic 
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works.  As  previously  pointed  out,  part  of  this  Michigan  electrolytic 
copper  was  mixed  and  sold  with  Michigan  nonelectrolytic  copper, 
while  a  part  was  sold  unmixed.  The  total  copper  from  Michigan 
mines  refined  in  1907  was  213,452^129  pounds;  m  1906  the  quantity 
was  229,626,215  pounds.  The  total  quantity  of  refined  Michigan 
copper  plus  the  western  copper  that  was  mixed  with  some  of  it 
amounted  to  between  230,000,000  and  235,000,000 «  pounds  in  1907, 
and  between  255,000,000  and  260,000,000  *»  pounds  in  1906. 

The  silver  recovered  by  electrolysis  amounted  to  about  0.008  ounce, 
or,  at  the  average  price  of  silver  for  the  year,  about  0.55  of  a  cent  per 
pound  of  copper  electrolyzed.  In  1906  the  yield  was  slightly  greater, 
namely,  0.009  ounce  per  pound.  While  the  aggregate  quantity  oi 
silver  recovered  is  certain  to  increase  with  widened  application  oi  the 
electrolytic  process,  the  ratio  of  silver  to  copper  will  probably  decline 
somewhat. 

The  old  contention  as  to  quality  of  product  between  the  producers 
of  Lake  copper  and  those  of  electrolytic  copper  has  recently  been  aired 
and  apparently  settled.  As  already  stated,  because  the  Michigan 
copper  was,  in  its  natural  state,  very  nearly  pure,  whereas  the  copper 
from  most  other  districts  was  contaminated  with  some  of  the  aele- 
terious  elements,  such  as  sulphur,  arsenic,  antimony,  bismuth,  etc.,  the 
Lake  copper,  with  its  advantage  of  undoubtedly  better  handling  in 
the  removal  of  cuprous  oxide,  was  in  the  early  days  of  the  American 
copper  industrjr  commonly  recognized  as  a  superior  article  to  the 
general  run  of  copper  from  other  regions.  When  the  electrolytic 
process  practically  displaced  the  old  furnace  methods  of  refining,  the 
main  object  was  to  recover  the  precious  metals  contained  in  the  biulion, 
and  the  quality  of  the  copper  produced  was  a  distinctly  secondary 
consideration.  The  electrolysis  itself  was  reasonably  satisfactory  as 
to  results,  producing  cathodes  of  OTeat  purity,  but  in  the  almost  equally 
important  matter  of  the  "  pitch  "  or  oxygen  content  of  the  metal,  the 
electrolytic  refiners  seem  to  have  been  behind  their  competitors  at  the 
Lake.  Some  electrolytic  refiners  turned  out  much  good  copper,  but 
an  occasional  bad  lot  would  establish  the  reputation  of  the  whole. 
The  remarkably  high  standard  constantly  maintained  by  certain  of 
the  Lake  companies,  and  the  generallj^  good  quality  of  all  the  Michi- 
gan copper,  in  the  days  when  the  requirements  ot  producers  were  less 
strict  and  when  less  arsenic  was  bemg  encountered  than  at  present, 
permitted  Lake  copper  to  retain  over  electrolytic  copper  the  advan- 
tage it  had  held  over  other  copper  when  refined  by  the  older  furnace 
methods.  This  superiority  was  so  distinct  that  it  came  to  be  regarded 
as  due  to  some  inherent  difference  in  the  physical  properties  of  copper 
from  the  Michigan  lodes  as  distinguished  from  those  of  other  copper. 
It  was  known  that  the  slight  percentage  of  arsenic  contained  in  the 
Lake  copper  increased  its  tensile  strength.  It  was  believed,  also,  that 
because  the  Michigan  copper  occurred  naturally  in  the  native,  crystal- 
line state,  it  possesed  advantages,  when  properly  refined,  over  copper 
that  had  to  be  reduced  from  compounds  which,  if  crystalline  at  all, 
possessed  different  molecular  or  crystal  stnicture  from  that  of  pure 
copper.  And  it  was  thought  that  the  simple  process  of  melting  to 
which  this  Lake  copper  was  subjected  did  not  destroy  this  desirable 
structure  of  the  raw  material,  but  permitted  it  to  be  duplicated  or 

•The  Survey  Is  not  at  liberty  to  publish  the  exact  figures. 
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retained  in  the  castings  of  refined  copper.  The  toughness  and 
strength  of  Lake  copper  were  attributed  in  large  part  to  this  structure. 

The  electrolytic  producers  first  doubted  and  then  denied  that 
such  differences  between  Lake  and  electrolytic  copper  actually  ex- 
isted, and  with  improving  quality  of  the  electrolytic  product  they 
were  able  to  compete  with  the  Lake  producers  on  nearly  equal  terms. 
But  up  to  the  present  the  best  brands  of  Lake  copper  have  been 
able,  under  most  conditions  of  the  market,  to  obtain  a  slight  pre- 
mium over  the  price  paid  for  electrolytic.  The  fact  recently  made 
public  that  a  largje  portion  of  best  Lake  copper  as  sold  consists 
really  of  electrolytic  in  part  causes  one  to  suspect  that  this  advan- 
tage enjoyed  by  the  Lake  producers  is  the  result  of  sentiment  or 
custom  and  is  based  rather  on  past  reputation  than  present  merit. 
This  suspicion  is  strengthened  Dy  the  recent  testimony  of  several 
important  consumers  or  copper,  including  officers  of  the  technical 
and  operating  divisions  of  the  American  Brass  Company,  which  is 
probably  the  largest  single  consumer  of  copper  m  the  world. 
These  consumers  stated  that  they  were  able  to  use  the  best  brands 
of  Lake  copper  and  the  best  brands  of  electrolytic  indiscriminately 
for  all  purposes.  If  further  confirmation  were  necessary  it  might 
be  found  in  the  fact  that,  although  the  specifications  of  the  United 
States  Navy  have  prescribed  best  Lake  copper  for  use  at  the  yards 
in  making  brass  cartridges  (a  use  supposed  to  require  the  very  best 
quality  of  copper^,  a  test  lot  of  electrolytic  copper  made  into  car- 
tridges at  the  Wasliington  Navy- Yard  in  1907  gave  better  results  than 
had  ever  before  been  attained  with  any  copper.  This  copper  was  from 
mixed  western  blister  transformed  into  cathodes  at  the  Chrome 
(N.  J.)  plant  of  the  United  States  Metals  Refining  Company,  and  cast 
at  the  Buffalo  works  of  the  Calumet  and  Hecla  Company. 

It  is  certain  that  the  price  paid  for  copper  by  the  principal  con- 
sumers of  the  country  is  based  on  the  results  of  chemical  and  phys- 
ical tests,  and  it  seems  without  doubt  that  the  necessary  and  essential 
things  in  production  of  the  best  copper  are  the  elimination  of  impuri- 
ties^ the  proper  content  of  oxygen,  and  care  in  casting,  rather  than 
derivation  from  any  particular  section  of  the  country. 

In  view,  therefore,  of  the  complexity  of  so-called  Lake  copper,  as 
to  source,  preparation,  and  quality,  and  of  the  fact  that  even  the  best 
Lake  copper  is  best  only  because  it  has  been  treated  by  methods  that 
can  be  applied  just  as  satisfactorily  to  electrolytic  copper,  it  would 
appear  that  the  term  Lake  copper  has  about  outlived  its  usefulness, 
and,  having  now  little  meaning  as  a  trade  designation,  it  seems  likely 
that  as  conditions  in  Michigan  change  still  more,  the  term  will  gradu- 
ally fall  into  disuse. 

ELECTROLYTIC  COPPER. 

The  quantity  of  electrolytically  refined  copper  produced  in  the 
United  States  m  1907  from  domestic  materials  of  primary  origin  was 
5I)-2,32G,608  pounds,  as  compared  with  648.014,502  pounds  in  1906. 
This  was  produced  mainly  by  the  refining  oi  blister  or  converter  cop- 
p(»r,  but  a4,917,988  pounds  in  1907  and  24,017,833  pounds  in  1906  were 
derived  from  anodes  of  Michigan  copper  refined  for  purification  or  fop 
silver  content.  The  jear's  production  of  the  electrolytic  refinerie3 
from  domestic  material  of  secondary  sources  was  8,316,861  pounds, 
as  compared  with  15,382,129  pounds  in  1906.    Materials  of  foreign 
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origin  electrolytically  refined  in  1907  in  the  plants  of  this  country 
yielded  245,062,814  pounds,  as  against  191,370,022  pounds  in  1906. 
The  total  output  of  electrolytic  copper  by  American  refineries  during 
the  year  1907  was  therefore  845,700,283  pounds,  of  which  837,389,422 

Sounds  was  from  primary  sources.**  In  1906  the  total  electrolytic  pro- 
uction  was  855,366,743  pounds,  of  which  839,984,614  pounds  was 
from  primary  sources.  The  cathodes  resulting  from  electrolysis  are 
commonly  melted  and  cast,  acording  to  specifications  of  the  buyer, 
into  wire  bars,  ingots,  cakes,  or  other  forms. 

In  addition  to  the  845,706,283  pounds  of  electrolytic  copper,  the 
refineries  turned  out  approximately  8,466,630^  pounds  in  the  form 
of  bluestone.  This  quantity  of  copper,  which  is  about  1.04  per  cent 
of  the  total  copper  subjected  to  electrolytic  refining  during  the  year, 
virtually  represents  the  loss  attendant  upon  this  process,  and  indi- 
cates an  average  recovery  of  about  99  per  cent  of  the  copper  received. 
An  average  recovery  higher  than  this  certainly  could  be  made,  and 
probably  would  be  made  if  the  bluestone  were  not  a  product  which 
generally  commands  a  good  price  and  if  it  did  not  afford  by  its  forma- 
tion certain  advantages  of  internal  operation,  as,  for  example,  the 
neutralization  of  excess  sulphuric  acid  in  the  electrolyte. 

The  245,002,814  pounds  electrolytic  copper  from  foreign  sources 
was  derived  in  part  from  64,145,648  pounds  blister  produced  from 
foreign  materials  in  domestic  smelters  and  in  part  came  from  imported 
foreign  blister  containing  about  183,530,132  pounds  and  imported  old 
copper  containing  about  6,828,877  pounds.  This  blister  was  imported 
prmcipally  from  Mexico  and  Canada,  but  some  came  from  Australia, 
Japan,  Peru,  and  several  other  countries. 

The  recovery  of  gold  and  silver  by  the  electrolytic  refineries  in  1907 
was  very  large,  but  in  the  absence  of  statistics  on  this  point  from  one 
important  company  accurate  figures  can  not  be  given. 


TOTAL   REFINED    COPPER. 

The  total  production  for  the  year  1907  of  refined  new  copper  from 
material  originating  in  the  United  States  was  784,271,427  pounds, 
comprising  electrolytic,  Lake^  and  casting  copper,  as  shown  in  the 
following  table,  which  also  gives  the  output  irom  foreign  materiak 
and  comparative  figures  for  1906 : 

Production  of  refined  neio  eoppcr  in  1906  and  1907,  in  pounds. 


1906. 

1907. 

Domestic           Foreign 
origin.              origin. 

Domestic 
origin. 

Foreign 
origin. 

Electrolytic 

C4S,G14.592       191,370,022 
205,  t'>OvS.  a^2    

692,326,608 
178,534,141 
13,410,678 

245,0tC,S14 

Lako 

Casting 

33.4o9,413    

3,iS2  666 

Total 

Total  output  domestic  refineries 

S87,GS2,3S7  i     191,370,022 
1,079,052,409 

784,271,427 
1,032,S 

248,244,83) 
16  247 

o  A  small  part  of  the  foreipm  product  was  dorirod  from  old  and  scrap  copper.  Tbe 
weiiilit  of  this  material  was  7.1.S8.292  pouDd^^  (see  table,  page  69)  and  the  estimated 
Field  of  rofined  copper  was  0,7r)7.sr)7  pounds.  This  Is  new  material,  so  far  as  consumptioQ 
In  this  country  Is  concerned,  and  hence  Is  classed  with  copper  of  primary  origlxi. 

*  See  under  heading  "  Copper  sulphate,"  page  60. 
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As  already  pointed  out,  the  figures  for  domestic  electrolytic  include 
84,917,988  pounds  in  1907  and  24,017,833  pounds  in  1906  of  Michigan 
copper  that  was  electrolyzed.     Second-hand  material  is  excluded. 

The  decrease  of  103,410,960  pounds,  or  11.6  per  cent,  from  the 
domestic  production  of  refined  copper  in  1906  is  explained  by  a 
decrease  in  smelter  production  in  1907,  part  of  which  took  place  early 
enough  in  the  year  to  reduce  the  refinery  output ;  by  an  accumulation 
of  about  40,006,000*  pounds  of  blister  and  unfinished  materials;  and 
by  a  difference  of  over  32,000,000  ^  pounds  in  exported  blister. 

The  following  table  shows  the  source  of  the  refined  new  copper 
produced  in  1907  from  ores  mined  in  the  United  States.  This  dis- 
tribution has  been  made  possible  by  the  possession  of  complete  smelter 
statistics  showing  both  sources  of  receipts  and  shipments  to  the  vari- 
ous refineries,  by  carefully  compiled  data  from  the  refining  companies 
giving  derivation  of  materials  treated  and,  in  the  case  of  works  that 
accumulated  much  unfinished  material,  by  inventories  of  the  stock  of 
unfinished  material  on  hand  from  each  State.  The  figures  of  refinery 
production  for  each  State  must  be  regarded  as  only  approximate 
because  of  differences  of  stock  between  smelter  and  refinery  that  can 
not  be  estimated,  but  any  error  arising  from  this  source  will  be  slight 
and  will  be  rectified  if  the  statistics  are  continued  over  a  series  of 
years.  For  comparison,  the  smelter  production  of  each  State  is  also 
given. 

Production  of  refined  new  copper  in  1907,  by  States,  in  pounds. 


Sme!tof  pro- 
ductlaa. 


Bllater, 
Lake,  etc. 


Heftnery  pfoduction. 


Eleotn»lyy& 


Leke^id 


rolorado..-,.., 

Idaho 

Michigan...... 

NevafJfl,...,-.. 
KevHeitico... 
Korth  CarollHA. 

TwiueaaiBt 

Uioh 

Vermont...... 

Vtr^la 

Wftshtngtcm... 
Wyoming 


Alabama,  OeorplB.  and  Mafyli 
M issotirl  and  ua&pportjcmea  . 


256,778,437 

13,99B,4gQ 
0,707,29^ 

2i9,:3i.soa 
fimew 

10,475  J19 

Se,4lS^S7D 

«36.103 

57,008 

122,283 

3,299j043 


A,74S,S1D 

207,361,719 

33,642,1^ 

13,661,290 

9,410,234 

34.gl7.^S 

201,156,179 

1,908,017 

I0,fl§5.758 

430,372 

&13,W7 

g,m  4S7 

BO,S99,50S 

097,001 

56,640 

121J77 

674.744 

S9,0g5 

l,58a,M9 


Tot^„.. 

Total  lefiiwd. 


ll,Sei,331 
997,433 


17S,631,14l 


34,1{» 
'S27^s6fl 


80a,»96,49l  I    &a2,320,60&        191,M4,S1B 
7^4,271,427 


'I 


If  to  this  domestic  production  of  refined  new  copper  is  added  the 
quantity  of  unrefined  blister  exported — which,  so  far  as  can  be  ascer- 
tained, is  consumed  directly  in  Europe — the  contribution  made  by 
the  copper  deposits  of  the  United  States  to  the  supply  of  copper 
ready  for  consumption  was  826,622,390  pounds,  or  52  per  cent  or  the 


•  See  page  67. 


*  See  page  57. 
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world's  total  smelter  production  in  1907,  as  compared  with  about 
897,382,387  pounds,  or  66.2  per  cent,  of  the  world's  total  smelter  pro- 
duction in  1906.  Add  to  the  domestic  production  the  yield  from 
foreign  materials  refined  in  this  country,  and  it  appears  that  metal- 
lurgical plants  in  the  TTnited  States  prepared  for  the  market  in 
1907  about  67.6  per  cent  of  the  copper  produced  by  all  the  smelters 
of  the  world,  and  about  68.2  per  cent  in  1906. 

The  regular  copper  refinmg  companies  produced  in  1907  from 
old  copper,  scrap,  trimmings,  etc.,  25,129,617  pounds,  of  which 
8,316,861  pounds  was  electrolytic  and  16,812,756  pounds  was  casting. 
The  metal-reclaiming  companies  produced  in  addition  from  such 
secondary .  sources  at  least  35,355,966  pounds  of  casting  copper.  The 
copper  produced  from  secondary  sources  in  1907  was  therefore  over 
60,000,000  pounds,  or  more  than  7.5  per  cent  of  the  year's  produc- 
tion of  refined  new  copper.  The  total  production  m  the  United 
States  of  all  refined  copper,  domestic  and  foreign,  new  and  old,  was 
at  least  1,093,001,831  pounds,  divided  as  follows:  Electrolytic, 
845,706,283  pounds;  Lake,  178,534,141  pounds;  casting,  at  least, 
68,761,406  pounds. 

COPPER  SULPHATE. 

The  quantity  of  hydrous  copper  sulphate,  or  bluestone,  produced 
as  a  by-product  in  the  electrolytic  copper  refineries  in  1907  was  about 
33,464,950  pounds,**  having  a  nne  copper  content  of  25.3  per  cent,  or 
about  8,466,630  pounds.  In  1906  the  production  of  bluestone  was 
about  42,252,500  pounds,  containing  about  10,689,880  pounds  of 
copper.  The  conditions  of  production  of  this  material  have  already 
been  referred  to  under  the  heading  of  electrolytic  copper.  The 
bhiestone  plant  of  the  Arizona  Copper  Company  continued  idle 
during  1007,  and  so  far  as  known  no  other  bluestone  was  recovered 
during  the  year  in  the  copper-producing  industry,  the  copper  sul- 
phate in  mine  waters  and  from  leaching  processes  having  been  con- 
verted into  metallic  copper  by  precipitation  with  iron  scrap  or  elec- 
trolytically. 

STOC^KS. 

Returns  have  been  received  from  all  the  refineries  showing  the 
stocks  of  refined  copper  on  hand  at  the  beginning  and  the  end  of  the 
year  1907.  From  two  companies  approximate  data  only  were  re- 
ceived.   The  figures  are  as  follows: 

Stocks  of  refined  copper,  in  pounds, 

January  1,  1908 125.745,796 

January  1,  1907 46,  497, 181 

Stock   accumulation   during   1907 79.248.615 

Undelivered  sales  are  almost  entirely  excluded  from  these  figures. 
Stocks  carried  by  consumers  and  brokers  have  not  been  estimated. 
Consumers'  stocks  were  undoubtedly  reduced  during  the  year.  Of 
the  stocks  tabulated,  about  8,000,000  pounds  on  January  1,  1907,  con- 
sisted of  Lake  copper,  and  on  January  1,  1008,  stocks  unsold  by 
Michigan  companies  amounted  to  25,985,449  pounds,  of  which  about 
4,000,000  pojmds  was  electrolytic. 

"About   1.5  per  cent  of  this  quantity  is  estimated. 
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In  addition  to  these  stocks  of  refined  copper,  there  were  at  smelters, 
in  transit  to  refineries,  and  at  the  refineries,  blister  copper  and  ma- 
terial in  process  of  refining  to  the  amount  of  135,310,239  pounds  on 
January  1^  1907,  and  of  175,254,659  pounds  on  January  1,  1908,  an 
accumulation  of  about  40,000,000  pounds. 

Such  data  as  are  available  indicate  that  there  was  no  important 
change  in  stocks  held  by  the  metal-reclaiming  companies  or  second- 
hand refiners,  these  companies  greatly  reducing  production  when 
consumption  and  price  fell. 

IMI»ORT8  AND  EXPORTS.o 

'IMPORTS. 

The  total  quantity  of  copper  in  unmanufactured  form  imported 
into  the  United  States  in  1907  was  253,523,682  pounds,  according  to 
records  of  the  Bureau  of  Statistics  of  the  Department  of  Commerce 
and  Labor.  The  corresponding  imports  in  1906  were  225,593,281 
pounds,  and  210,724,685  pounds  m  1905.  The  source  of  these  imports 
is  ^own  in  the  following  table : 

Imports  of  copper  into  the  United  States,  1905-1907,  hy  countries,  in  pounds. 


Country. 

Ore,  matte,  and  repulus  (copper 
content). 

Pigs,  bars,  ingots,  plates,  old,  etc. 

1905. 

1900. 

1907. 

1905. 

1906. 

1907. 

tTnltwl  Kliig<1on» 

26,284,302 

1,549.138 

2,945,441 

1,955,358 

23,636,843 

102,646,343 

433,440 

278,502 

22,649,321 
3,202,168 
5,303,712 
6,649,689 
30,398,369 
85,595,359 
613,240 

399,669 
(a) 
6,752,486 
16,194,477 

25,706,852 
606,662 

France 

(}<>nnany 

6,814,338 

6,616,261 

30,902,596 

76,741,632 

767,184 

401,685 

9,809,569 

British  NorUi  America 

Mexico 

15,403,429 
28,890,239 

10,329,955 
31,690,058 

12,803,069 
33,476,046 

Cuba 

other  West  Indies  and  Ber- 
muda  

South  America........ 

1,503,427 

4,140,689 

8,685,621 

Japan 

OthpT  countri«s, ....  X 

4,308,205 

2,874,289 

6,657,679 

890,018 

35,534,688 

Total 

50,105,300 

49,034,891  :  60,622,415 

160,619,385 

176,558,390 

192,901,267 

Grand  total 

1                      1 

210,724,685  1  225.693.281  1  253.523.682 

1 1 

'       ' 

'       ' 

a  Included  with  "Other  countries."    Beginning  with  1908,  Peru  will  be  given  separately. 

It  should  be  noted  that  the  British  North  American  imports  for 
1907  include  the  approximate  equivalent  of  2,919,751  pounds  as  matte 
and  of  1,265,260  pounds  as  blister,  both  of  which  were  produced  in 
Canadian  plants  from  materials  originating  in  the  United  States. 
The  Mexican  imports  for  1907  similarly  contain  8,809,78§  pounds  as 

•The  degree  of  accuracy  of  some  of  the  statistics  in  this  spction  is  unfortunately  Ipss- 
ened  bv  the  inability  to  obtain  from  the  custom-house  classlflcations  all  the  information 
desired  regarding  imports  and  exports  of  copper.  The  failure  of  the  customs  reports  to 
distinguish  with  adequate  precision  those  metallic  products  in  the  refined  state  from  those 
which  require  refining,  the  absence  of  any  division  for  cupriferous  concentrates  or  for 
the  copper  contained  in  pyrite,  and  the  lack  of  data  on  copper  content  of  exported  ores, 
concentrates,  and  matte,  reported  separately,  necessitate  the  making  of  estimates  based 
on  whatever  independent  information  is  available. 

It  should  be  stated,  however,  that  the  classification  at  present  in  effect  is  imposed  on 
the  customs  service  by  the  wording  of  the  tariff  law,  which  dates  back  to  the  early  days 
of  American  copper  metallurgy.  Revision  of  this  wording  is  now  being  urged,  and  it  is 
hoped  that  It  win  soon  be  possible  to  gain  from  the  custom-house  records  statistics  giving 
more  speclflc  Information  as  to  the  matters  most  vital  to  the  copper  industry. 
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blister  made  from  domestic  materials.  The  figures  of  these  coun- 
tries for  1906  also  include  comparable  but  somewhat  smaller  quan- 
tities of  domestic  material. 

Since  all  unmanufactured  copper  is  free  of  duty,  movements  of 
the  material  are  not  so  strictly  accounted  for  as  9f  dutiable  products 
like  lead  and  zinc.  The  copper  content  of  ore,  matte,  and  remilus, 
for  example,  is  not  determined  by  the  customs  officials;  instead^  the 
figures  supplied  by  the  importers  are  accepted  and  hence  are  liable 
to  inaccuracy.  It  appears  probable  that  the  figures  for  1907,  viz. 
60,622,415  pounds,  are  considerably  too  low,  since,  even  though  they 
do  not  allow  for  loss  on  smelting,  they  are  more  than  3,500,000 
pounds  below  the  year's  actual  recovery  in  domestic  smelters  from 
these  foreign  materials,  which  was  64,145,648  pounds,^  and  this  in  a 
year  when  the  smelters  tended  to  accumulate  rather  than  to  deplete 
stocks.  In  1906  the  total  reported  copper  contents  of  the  ore,  matte, 
etc.,  imported  was  similarly  nearly  5,000,000  pounds  lower  than 
domestic  smelters  produced  from  such  material.  Numerous  specific 
instances  also  appear,  when  import  figures  are  compared  with  the 
output  of  metallurgical  works,^  which  show  that  the  figures  of  im- 
ports for  ore,  concentrates,  and  matte  are  inclined  to  be  too  low. 
Furthermore,  no  attempt  is  made  at  th6  ports  of  entry  to  ascertain 
the  copper  content  of  pyrite  imported  for  sulphuric  acid  manufac- 
ture, although  it  is  known  that  an  appreciable  quantity  of  copper  is 
recovered  by  smelting  the  cinders  from  this  material.  In  the  case  of 
blister  and  old  copper,  however,  the  weight  is  determined  at  the 
ports,  and  the  gross  weight  of  these  materials,  viz,  about  192,900,000 
pounds,  compares  closely  with  the  copper  contents  of  the  same  mate- 
rials received  by  the  smelters,  viz,  about  190,360,000  pounds,  and  in- 
dicates that  the  blister  and  old  copper  contained  about  98.7  per  cent 
fine  copper. 

Several  facts  worthy  of  mention  are  reflected  by  the  foregoing 
table.  The  11,000,000  increase  in  materials  imported  for  smelting 
and  converting  is  probably  to  a  large  extent  a  result  of  the  stimulus 
of  high  prices  to  comparatively  small  foreign  mines.  The  gain  in 
the  importations  from  British  North  America  is  due  to  the  increased 
quantity  of  Alaska  ore  smelted  in  Canada  and  returned  to  this  coun- 
try in  the  form  of  matte.  Blister  copper,  which  constitutes  over  95 
per  cent  of  the  materials  classed  as  "  pigs,  bars,  etc.,"  again  shows  a 
gain  in  importations  of  about  16,000,000  pounds.  The  most  impor- 
tant changes  are  the  decline  in  Mexican  importations,  due  mainly  to 
the  reduced  output  from  Cananea  and  the  increase  from  "Other 
countries,"  the  greater  part  of  which  is  due  to  the  larger  production 

"  See   page   15. 

^  In  the  case  of  one  country  the  combined  receipts  of  ore  and  matte  In  1907  by  three 
Atlantic  coast  plants  were  more  than  double  the  total  reported  Imports  from  that  coan- 
try  for  the  yo«ir.  Another  Indication  that  the  Import  figures  are  too  low  is  found  la 
the  following  facts:  Imports  reported  for  the  twelve  months  November,  1006,  to  Octo- 
ber, 1907,  inclusive  (which  is  practically  the  period  during  which  recelfits  are  drawn 
that  appear  as  refinery  output  for  the  calendar  year),  were  about  5,750,000  pounds 
less  than  for  the  calendar  year  1907.  The  weight  of  blister  plus  the  gross  copper  con- 
tent of  ore  and  matte  on  which  the  roflncrios  had  to  work  was  therpfore  lej*i«  tl^an 
248,000,000  pounds.  Inventories  of  foreign  material  unfinished  at  several  refineries 
and  data  from  other  sources  indicate  that  the  refineries  accumulated  during  the  year 
over  9,000.000  pounds  of  unfinished  material  from  foreign  sources,  yet  they  actually 
turned  out  over  218,000,000  pounds  of  foreign  refined  copper.  It  seems  certain  that 
the  receipts  at  refineries  during  the  year  must  have  been  distinctly  greater  than  the 
custom-house  figures  would  indicate.  When  iroports  of  refined  copper  are  taken  Into 
account,  a  discrepancy  of  the  same  kind  Is  found  to  exist  for  1906. 
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of  the  Cerro  de  Pasco  mines.  It  is  of  interest  to  note  that  imports 
of  blister  for  December,  1907,  dropped  to  about  half  the  average 
monthly  volume. 

An  interesting  movement  took  place  in  the  spring  of  1907,  when, 
owing  to  the  fact  that  quotations  here  were  being  kept  at  a  high 
figure,  copper  of  "  standard  "  and  casting  grades  held  by  speculators 
abroad  was  shipped  to  this  country,  subjected  to  electrolysis,  and  put 
on  the  market  at  a  price  somewhat  lower  than  that  asked  by  the 
principal  agencies  here.  So  far  as  can  be  reliably  ascertained,  no 
refined  copper  was  so  imported  that  did  not  pass  through  refineries 
in  this  country  and  thus  become  a  part  of  the  output  reported  by 
them.  While  much  was  made  of  this  movement  at  the  time  it  occurred, 
with  the  idea  of  influencing  the  market,  it  is  probable  that  the  actual 
quantity  of  copper  so  imported  was  really  very  small. 

The  actual  additions  to  the  domestic  supply  of  copper  by  importa- 
tion can  only  be  properly  gaged  when  the  imports  are  expressed  in 
terms  of  the  refined  copper  which  they  will  ultimately  yield.  In  the 
table  which  follows  the  imports  are  divided  according  to  classes  of 
materials.  In  the  case  of  the  metallic  products  the  actual  weight  of 
the  material  is  given,  whereas  of  the  ores,  mattes,  and  other  lower 
^ade  materials  the  copper  content  is  recorded  and  is  open  to  the 
inaccuracy  already  mentioned.  In  the  third  column  under  each  year 
careful  estimates  are  given  of  the  quantity  of  refined  copper  to  which 
they  are  equivalent.  These  estimates  are  based  on  the  average  tenor 
of  the  materials,  which  can  in  most  cases  be  ascertained  from  the  com- 
plete custom-house  records,  and  on  the  average  metallurgical  losses 
which  such  materials  suffer.  The  imported  matte  and  blister  con- 
taining copper  of  domestic  origin  have  been  deducted  from  the  proper 
items  of  tiie  table. 

Foreign  imports  in  terms  of  refined  copper,  in  1906  and  1907,  in  pounds. 


1906. 

1907. 

Htttorlals. 

Copper 
conients.a 

Welght.a 

Estimated 
yield  in 
refined 
copper. 

Copper 
contents.a 

Welght.a 

Estimated 
yield  in 
refined 
copper. 

Ore 

27.169,220 
11,411,878 

1,775,685 

24,988,524 

42.99.')  417 

40,291,333 

Matte  

11.173,062  1 

614,709,247 
1,738,527 

Regiilus,  and  black  and 
coarse  copper 

14,337,926 

7,188,292 
cl74,488,945 

Old  copper,  clippings,  etc. 
Pigs,  bars,  plates.  Ingots, 
etc.: 
Unrefined 

6,626,919 

140,770,190 

28,191,053 

(«) 

6,487  228 

6,767,857 

170,084,146 
/6,560,058 

137.824,449 
28,191,053 
5,000,000 

Refined 

Yield  from  imported  pyritc 

Total 

215.402,841 

238,031,320 

a  The  figures  in  those  columns  are  deduced  from  records  of  the  Bureau  of  Statistics. 

ft  Excludes  2,919,751  pounds  contained  in  matte  imported,  but  made  from  domestic  ores. 

«  Excludes  995,555  pounds  foreign  material  reexported  and  the  weight  ol  blister  containing  10,075,048 
pounds  that  was  imported,  but  made  from  domestic  ore  and  matte. 

d  Import  records,  and  comparison  of  them  with  refinery  figures  Indicate  that  no  refined  copper  was 
Imported  Into  this  country  in  1907  except  that  which  was  again  refined  in  domestic  refineries,  and  is 
tlMBrefore  Included  under  "pigs,  bars,  etc.,  unrefined." 

«  No  account  is  taken  in  the  customs  statistics  of  the  copper  contained  in  imported  pyrite. 

/Actual  yield. 
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EXPORTS. 


The  exports  of  domestic  metallic  copper  from  the  United  States 
in  1907  amounted  to  508,929,401  pounds,  as  compared  with  454,752,018 
pounds  exported  in  1906,  according  to  figures  compiled  by  the  Bureau 
of  Statistics.  Although  this  is  an  increase  of  more  than  50,000,000 
pounds  over  the  quantity  exported  in  1906,  it  is  nearljr  50,000,000 
pounds  below  the  record  export  figures  of  1904.  In  addition  to  these 
exports  in  metallic  form  the  copper  contents  of  99,141  long  tons  of 
ore,  matte,  and  regulus  were  exported  in  1907,  as  against  47,619  long 
tons  in  1906.  A  small  quantity  of  foreign  material,  995,555  pounds, 
of  unrefined  bullion,  was  reexported.  The  accompanying  table  shows 
the  movements  of  copper  from  the  United  States  to  the  various  coun- 
tries in  1905,  1906,  and  1907: 

Exports  of  domestic  copper  from  the  United  States  in  1905,  1906,  and  1907, 

hy  countries. 


Comtwy. 

iDeoU,  bars,  pUW^t  and  old  (pcfaaiM). 

OtOp  miitte,  and  icgolua  (gpM 
weight  li)  long  iocs). 

10)5, 

1»6. 

1907. 

igos. 

\fm. 

m?. 

United  Kingdom,-.. 

fl[J.*45.7M 

4,997,200 

74,004,044 

104,575.  S64 

15,S00.9€7 

13O,C75,380 

iajlS,9§2 

25,279,152 

3,019, 450 

290.  TM 

79,040.2^0 

10,359,751 

0,475,0^4 

80,7tXJ,723 

9O,fi2fi,040 

19,777.29ft 

161,UriO,203 

9,523.992 

25,260,807 

4,170.133 

203,319 

4,932, 128 

2(i2,501 

gl,  109,441 
3.822,551 

S3, 075, 14^ 
107.607.390 

2i  ,192, 908 
150,653,270 

4,341, ase 

2rk,221,024 

3,747,410 

3152,411 

io,ora.592 

493,873 

SO 

300 

3D0 

Bel  (^um  **,**., *,***,**,„* 

Trance 

,  ,  .|,„,. 

m 

14 

Italy.        ^' " 

Netberiaods 

iCoasln 

Other  Euit>pQ.._,„_.»,*.,*.^,* 

"""*" 

——;——' 

British  North  Amedra. 

24.090 
12,948 

10,G0Q 

5Sf 

Mevifo .„ 

CIiinps*j  Kmrlre 

OthoT  couiitrios  .............„**.. 

TotaL 

534,fl07|fll& 

454Jfi3,01S 

508|929,40l 

37,C88 

47,  CW 

»,141 

The  increase  in  metallic  exports  in  seen  to  have  been  to  the  princi- 
pal consuming  countries  of  Europe,  and  took  place  to  a  great  extent 
as  a  result  of  the  low  prices  during  the  last  three  months  of  the  year. 
The  exports  for  the  month  of  November,  as  shown  in  the  table  on 
page  75,  amounted  to  over  85,000,000  j^ounds.  China  again  made  con- 
siderable purchases  for  speculative  purposes,  though  to  nothing  like 
such  an  extent  as  in  1905.  Decreasing  exports  to  Russia  may  be  at- 
tributed in  part  to  growing  copper  production  in  that  country.  The 
increased  exports  under  flie  heading  of  ore  and  matte  is  largely 
accounted  for  by  greater  shipments  of  Alaskan  ore  and  low-OTade 
fluxing  materials  irom  Washington  to  Canadian  smelters  and  in- 
creased movements  of  siliceous  ore  from  Arizona  and  matte  from 
Texas  to  smelters  in  Mexico. 

To  ascertain  the  extent  to  which  the  years  exports  lowered  the 
supply  of  copper  in  the  country  available  for  consumption  it  is 
necessary  to  determine  the  exports  of  refined  copper.  Since  domestic 
materials  in  a  stage  of  treatment  lower  than  the  metallic  state  do  not 
affect  the  supply  of  marketable  copper,  exports  of  domestic  ore,  matte, 
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and  regulus  need  not  be  considered  in  this  connection.  Subtracting 
from  the  totals  for  "  pigs,  bars,  etc.,"  the  weight  of  blister,  which  was 
exported  without  refining  and  which  contained  42,350,963  pounds  in 
1907  and  about  9,700,000  pounds  in  1906,  it  is  found  that  the  exports 
of  refined  copper  amounted  to  465,496,007  pounds  in  1907  and  446,- 
750,711  pounds  in  1906.  From  information  furnished  by  producers 
and  brokers  the  division  of  exports  for  1907  is  made  approximately 
as  follows:  Electrolytic,  428,000,000  pounds;  Michigan  nonelectro- 
lytic,  that  is.  Lake  copper,  29,000,000  pounds;  casting,  8,500,000 
pounds. 

CONSUMPTION, 

The  consumption  of  refined  new  copper  in  the  United  States  in 
1907  was  about  485,000,000  pounds,  a  decrease  of  over  29  per  cent 
from  the  record  consumption — 685,(^00,000  pounds — in  1906.  The 
great  reduction  is,  of  course,  explained  by  the  financial  history  of  the 
year.  Whereas  the  consumption  of  1906  was  over  77  per  cent  of  the 
domestic  production  of  refined  new  copper  and  over  76  per  cent  of 
the  production  of  refined  new  copper  plus  unrefined  blister  exported, 
in  1907  the  consumption  was  less  tnan  62  per  cent  of  the  total  refined 
production  of  domestic  origin  and  less  than  59  per  cent  of  the  domes- 
tic refined  output  plus  domestic  blister  exported  unrefined.  In  other 
words,  foreign  countries  secured  more  than  41  per  cent  of  the  product 
of  our  copper  mines  in  1907,  as  compared  with  less  than  24  per  cent 
in  1906.  Tlie  consumption  of  new  copper  in  this  country  in  1907  was 
30.5  per  cent  of  the  entire  world's  production  for  the  year.  In  1906 
it  was  nearly  43  per  cent  of  the  world's  production. 

Unfortunately  there  exists  no  feasible  way  of  ascertaining  directly 
the  consumption  of  copper  in  the  United  States.  Experience  has 
shown  that  little  dependence  is  to  be  placed  on  estimates  based  on  as- 
sumed monthly  consumption,  with  sometimes  an  arbitrary  addition  or 
deduction  supposed  to  compensate  for  unusual  conditions.  The  indi- 
rect method  of  deducting  from  total  available  supply  the  quantity 
withdrawn  from  supply  and  letting  the  difference  represent  consump- 
tion is  undoubtedly  more  accurate,  providing  the  component  data  are 
reliable.  In  the  case  of  withdrawals  from  supply  there  is  little  diffi- 
culty, but  the  data  for  total  supply  are  somewhat  less  satisfactory,  and 
information  from  independent  sources  affording  opportunity  for  com- 
parison and  discrimination  is  therefore  to  be  welcomed.  Data  of 
total  supply,  independent  in  large  measure,  can  be  gained  from  the 
refinery  statistics  and  from  the  imports  reported  by  the  Bureau  of 
Statistics.  The  two  methods  of  arriving  at  total  available  supply 
are  shown  in  the  accompanying  tables,  and  give  figures  representing 
the  consumption  of  copper  in  1906  and  1907.  All  the  figures  in  both 
tables  are  for  refined  copper.^  The  first  method  is  based  essentially  on 
the  total  output  of  domestic  refineries. 

•  It  may  be  pointed  out  that  until  recently  BtatlRtlcs  of  consumption  have  been  made 
on  the  basis  or  smelter  production  and  Imports  and  exports  of  materials,  only  part  of 
which  were  in  the  refined  state.  In  the  report  corresponding  to  this  for  the  year  1900. 
consumption  was  estimated  on  the  true  basis,  that  of  refined  copper,  and  this  method 
iB  now  employed  by  other  statisticians,  so  that  it  is  to  be  hoped  that  uniform  and  reliable 
data  on  consumption  in  the  principal  countries  will  soon  be  available. 
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Domestic  consumption  of  refined  new  copper  in  1906  and  1907,  in  pounds. 

[First    method.] 


Total  refinery  output 

Refined  copper  Imported 

Stock  at  beginning  of  year 

Total  available  supply 

Refined  copper  exported 

Stock  at  end  of  year 

Total  withdrawn  from  supply, 

Apparent  consumption 


1906. 


1,079,052,409 
28,191,053 
72,270,417 


1,179,513,879 


446,750,711 
46,497,181 


493,247,892 


686,265,987 


1907. 


1,032,516,217 
46,497,181 


1,079,013.428 


465,496,007 
125,745,796 


591,241,8(0 


487,771,625 


a  Such  refined  copx>er  as  was  imported  In  1907  was  re-refined  and  is  included  in  total  refinery  output. 

The  figures  for  total  available  supply  arrived  at  by  the  second 
method  include  the  refined  copper  equivalent  of  total  foreign  imports. 

Domestic  consumption  of  refined  new  copper  in  1906  and  1907,  in  pounds. 

[Second  method.] 


1906. 


1907. 


Domestic  refined  new  copper  produced.. , 
Foreign  imports  in  terms  refined  copper.. 
Stock  refined  copper  at  beginning  of  year. 

Total  available  supply 

Refined  copper  exported 

Stock  refined  eoi)per  at  end  of  year 

Total  withdrawn  from  supply 

Apparent  consumption 


887,682,387 

215,402,841 

72,270,417 


784,271,427 

238,031,320 

46,497,181 


,175,355,645  |       1,068,799,928 


446,750,711  I 
40,497,181  1 


405,496,007 
125.745,796 


493,247,892  j 


691,241,803 


082,107,753  | 


477,558,125 


It  will  be  seen  that  the  apparent  consumption  in  1907  as  computed 
by  the  first  method  is  over  10,000,000  pounds  greater  than  the  result 
given  by  the  second  method.  There  is  a  disparity  in  the  same  direc- 
tion, though  sniiiller,  in  the  figures  for  1906.  Owing  to  the  fact 
already  pointed  out,  that  the  imports  for  both  years  are  undoubtedly 
too  low,  even  after  an  addition  has  been  made  for  copper  recovered 
from  pyrite,  the  larG:er  quantities,  arrived  at  for  the  most  part  inde- 
pendently of  the  import  statistics,  are  regarded  as  the  more  accurate, 
and  the  figures  chosen  as  probably  best  representing  the  consumption, 
viz,  485,000,000  in  1907  and  085,000,000  in  1906,  are  nearest  these 
hgiher  values. 

The  total  apparent  consumption  in  the  United  States  of  refined 
copper,  both  new  and  reworkecl,  amounted  to  about  545,000,000  pounds 
in  1900  and  to  735,000,000  pounds  in  1907,  since  practically  all  the 
second-hand  copper  produced  in  both  years — 60,000,000  pounds  in 
1907  and  50,000,000  in  1906— went  into  consumption. 

It  must  not  be  overlooked,  however,  that  the  actual  quantity  of 
copper  used  in  manufactures  and  the  arts  in  1907  was  somewhat  in 
excess  of  the  apparent  total  consumption,  for  it  is  known  that  the 
lar^re  stocks  held  by  consumers  at  the  beginning  of  the  year  were  very 
much  reduced  at  the  end  of  the  year. 
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USES. 


To  the  principal  uses  of  copper  the  consumption  of  refined  new 
copper  may  be  apportioned  as  shown  in  the  following  table.  This 
distribution  is  based  on  partial  returns  from  refiners  and  copper- 
selling  agencies  and  on  estimates  furnished  by  certain  of  the  principal 
manuiacturing  consumers. 


Vacs  of  new  copper  in  1906  and  1907, 


Electrical  purposes.  Including  wire 

Brass  manufacture 

Rolling  mills,  sheet  copper 

Miscellaneous  uses,  principally  castings. 

Total  consumption 


1906. 


Quantity. 


Pounds. 
340,000,000 
210,000,000 

35,000,000 
100,000,000 


685,000,000 


Percent- 


49.6 
3a7 
5.1 
14.6 


loao 


1907. 


Quantity. 


Pounds. 
220,000,000 
150,000,000 
30.000,000 
85,000,000 


485,000,000 


Percent- 
age. 


45.3 
30.9 

a2 

17.6 


100.0 


It  is  of  course  impossible  to  make  an  exact  separation,  even  with 
complete  data.  Some  sheet  copper,  copper  castings,  and  brass,  for 
example,  are  used  in  electrical  industries,  while  not  all  the  copper  wire 
manufactured  is  used  for  the  transmission  of  electricity. 

Falling  off  in  consumption  of  new  copper  in  1907  is  noted  in  all  the 
principal  copper-consuming  industries,  and  the  reduction  is  borne 
about  proportionally  by  each.  The  financial  depression  checked  the 
execution  of  plans  for  many  large  projects  in  which  electrical  equip- 
ment was  a  more  or  less  important  factor,  and  the  consumption  for 
electrical  purposes  decreased  in  somewhat  greater  proportion  than 
for  any  oi  the  other  principal  uses.  Copper  used  in  brass  making 
amounted  to  about  30  per  cent  of  the  total  consumption  in  both  1900 
and  1907.  Owing  to  the  lower  price  of  the  metal  during  the  last 
half  of  the  year  copper  was  put  to  various  uses  for  which  its  higher 
price  had  been  prohibitive.  This  probably  accounts  for  the  propor- 
tionately greater  consumption  of  sheet  copper,  castings,  etc. 

Of  the  60,000,000  pounds  of  reworked  copper  that  was  consumed  in 
1907  about  8,300,000  pounds  was  electrolytic  and  about  13,300,000 
pounds  was  casting  copper  of  high  grade.  This  21,600,000  pounds 
was  employed  for  wire,  sheets,  and  brass,  while  about  38,400,000 
pounds  was  put  to  miscellaneous  uses,  most  of  which  did  not  require 
the  purest  copper.  Allotting  the  total  consumption  of  refined  copper 
to  the  principal  uses,  the  result  shown  in  the  following  table  is 
reached : 

Uses  of  all  copper  consumed  in  1901, 


Quantity. 


Pounds. 

Electrical  purposes,  Including  wire 228,000,000 

Brass  manufacture 156,000,000 

Rolling  mills,  sheet  copper t     34, 000, 000 

Miscellaneous  uses,  principally  castings  and  alloys '    127,000,000 


Total  consumption 645,000,000 


Percent- 
age. 


41.8 
28.6 
6.3 
23.3 


100.0 


640  MINERAL  RESOURCES. 

From  data  regarding  exports  and  stocks  of  the  various  grades  of 
copper,  the  proportions  of  the  total  consumption  may  be  estimated 
as  follows: 

Grades  of  copper  consumed  in  1907. 


Electrolytic 

Lake  (nonelectrolytic). 
Oasting 

Total 


Quantity. 


Pound*. 
352,000,000 
136,000,000 

57,000,000 


545,000.000 


Percent- 


64.6 
210 
ia4 


100.0 


The  greater  part  of  the  copper  used  in  the  electrical  industry  was 
electrolytic  copper,  although  some  best  Lake  copper  was  used.  The 
brass  industry  consumed  both  Lake  and  electrolytic  copper,  also  some 
casting.  Probably  more  than  half  of  the  copper  consumed  by  the 
rolling  mills  was  electrolytic,  Lake  copper  being  used  also  to  a  large 
extent,  and  a  little  casting.  Among  the  principal  uses  of  sheet  copper 
are  roofing,  the  manufacture  of  receptacles  for  liquids,  and  the  grow- 
ing employment  in  modern  buildings  for  fireproofing,  structural,  and 
decorative  purposes.  For  castings  and  miscellaneous  uses  casting 
copper  was  largely  used.  Lake  copper  was  used  in  certain  castings 
for  structural  purposes,  and  electrolytic  copper  was  employed  largely 
in  the  manufacture  of  bronzes  and  certain  other  fine  alloys.  The 
railroads  are  undoubtedly  the  largest  consumers  of  copper  castings, 
some  doing  their  own  casting  from  raw  copper  and  others  purchasing 
the  finished  castings.  The  copper  used  for  miscellaneous  structural 
and  ornamental  purposes  amounts  in  the  aggregate  to  a  considerable 
proportion  of  the  annual  consumption. 

A  good  idea  of  the  relative  quantities  of  copper  consumed  by 
various  industries  is  afforded  by  statistics  showing  the  quantity  of 
copper  in  each  of  the  several  forms  in  which  copper  is  sold.  Figures 
covering  practically  the  entire  production  of  each  grade  of  new  cop- 
per by  the  regular  copper  refineries  have  been  received  from  all  the 
companies,  and  are  as  follows: 

Forms  in  which  nnr  copp^'r  was  cast  in  J 907,  in  pounds. 


Form.  I  i:ieclrolytic.  '        Lake.        |      Casting, 

I  '  I 


Total. 


Per. 
rentage. 


647,410,126  I  511 

275,434,318  I  2a  3 


Wirehars :  r.27,tl21,M5  '      15,278,479           4,510,502 

In?o(s  and  ineot  bars '  142,4.W,K);}  ,     115,501,816  1      17,;«2,C99 

Cakes 75,(i82.2S7         40,110,104  I        8,819,238       124,617,689  1           1L9 

Catho<l(S i      (•S.375,;?n9  ' ■      08,376,309  '  6l5 

Miscellaneous  and  special 27,2(K),109i     a  7, 049,394;           699,0011      34,849,104'            13 


Total 841,338,053       178,035,853         31,312,040    1,050,686,646  1  KXXO 


«»  Tncludos  some  copper  ••  In  process." 


Wire  bars,  of  course,  represent  the  consumption  for  wire,  and  cakes 
measure  the  output  of  the  rolling  mills.  Ingot  shapes  and  cathodes 
combined  represent  closely  the  quantity  of  copper  purchased  for  brass 
and  other  alloys  or  castings.     These  proportions,  however,  do  not 
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apply  exactly  to  domestic  consumption,  since  exports  of  copper  were 
not  m  these  proportions.  Most  of  the  cathodes,  for  example,  were 
for  export  orders.  In  spite  of  the  saving  of  $2  to  $3  per  ton,  which 
can  be  made  by  dispensmg  with  the  final  melting  and  casting,  very 
little  cathode  copper  is  used  in  this  country  for  either  brass  or  cast- 
ings; American  founders  apparently  prefer  ingots,  claiming  that  the 
porous  cathodes  oxidize  too  much  to  give  good  results. 

Xo  successful  substitutes  for  copper  as  a  conductor  of  electricity 
have  yet  been  discovered.  Copper  has  the  highest  electrical  conduc- 
tivity of  any  of  the  metals  which  are  sufficiently  cheap  to  be  used, 
and  no  alloy  containing  copper  has  a  conductivity  as  high  as  that  of 
the  pure  metal. 

PRICES. 

The  average  quoted  price  of  electrolytic  copper  at  New  York  in 
1907  was  20  cents  per  pound.  In  1906,  the  corresponding  price  was 
19.30  cents.  The  average  monthly  prices  for  both  years  are  given  in 
the  following  table,  and  as  an  indication  of  the  influence  of  price  on 
the  copper  trade  there  are  given  for  comparison  the  monthly  exports 
of  copper.  These  export  figures,  which  are  extracted  from  records 
of  the  Bureau  of  Statistics,  represent  refined  copper  in  great  part, 
but  there  is  included  in  them  unrefined  blister  constituting  less  than 
10  per  cent  of  the  entire  quantity : 

Monthly  prices  and  exports  of  copper  in  1906  and  1901, 


Htttitli. 


JassuftiT*.. 

Fobruuj-T, , , . , , » . , ,  * 

March 

April. 

y&f.... 

JunB,., ,.. 

Jill7.....„... .,... 

Auetist 

September.  .*.,_,*.,.*., . 

October 

Novembpr, ,  .„,„.,»..., 
I>ooetiibcr. .. * 

I  AOd  totals 


Prices    of   elwms- 
Jjtlc  copper^  In 
cents. 

EapoTta  of  iERuts,  l^ari, 
etc*,  In  poimJa. 

miL 

vm. 

laoeL 

1907. 

18.38 

24,38 

3I,0SS,O6a 

33.372.449 

17.  SS 

24.  SS 

3fi,092,275 

23,2*1.773 

laao 

Z-iOO 

38, 4(12.  oca 

32,741,  rjOO 

1&3S 

24.25 

33,a30,W;T 

29,9f0.224 

la^a 

24.00 

43,321,749 

23, 471,076 

laso 

23.  IS 

39,002<5«3 

40,8^1,711 

IE2S 

2L0O 

40,ea0.2BO 

30.44tl,30ft 

lass 

18.25 

40,780,702 

29,fi9fl.9fi0 

19.13 

is.5n 

34,664,157 

38.2fiS.CJ2fi 

2L30 

13,13 

39,245.144 

61,4ti7,58S 

21.  gS 

13.  as 

3ft,  738. 084 

85vH7.44rj 

22.88 

13.00 

34«139.35l 

S2t25§,3fi0 

ia.30 

20.00 

464,762»018 

£08,039,401 

The  prices  given  are  for  electrolytic  copper  cast  in  the  usual 
marketable  shapes.  Cathodes  usually  sell  for  0.125  to  0.15  cent  per 
pound  less.  The  prices  of  the  two  other  principal  grades  of  copper 
recognized  in  this  country,  Lake  copper  and  casting  copper,  are  con- 
trolled primarily  by  that  of  electrolytic  and  fluctuate  with  it.  In 
the  early  part  or  the  year  when  demand  was  great  the  best  brands  of 
Lake  copper  were  sometimes  able  to  secure  a  premium  of  as  much 
as  0.5  cent  per  pound  over  the  current  price  of  electrolytic.  On  the 
other  hand,  when  concessions  were  made  in  order  to  effect  sales,  Lake 
copper  sometimes  sold  on  an  equal  footing  with  electrolytic.  Like- 
wise, in  the  early  part  of  the  year  the  price  of  casting  copper  averaged 
64949— M  R  1907.  pt  1 41 
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only  about  0.25  cent  less  that  that  of  electroljrtic,  but  later  in  the 
year  casting  grades  sold  distinctly  lower,  in  some  cases  as  much  as 
1  cent  per  pound  less  than  electrolytic. 

The  prices  ^ven  in  the  table  and  referred  to  elsewhere  above  have 
been  derived,  m  the  usual  manner,  from  the  average  of  daily  figures 
published  in  New  York  and  supposed  to  represent  the  basis  on  which 
transactions  for  immediate  delivery  were  made.  The  prices  so  ar- 
rived at  are  used  in  most  districts  as  the  basis  on  which  the  sale  of 
copper  by  the  miner  to  the  smelter  is  figured,  and  consequently  these 
prices  are  used  in  the  reports  of  the  Geological  Survey  for  comput- 
ing the  value  of  the  mine  production.  In  other  respects,  however, 
such  prices  are  simply  indications  of  the  trend  of  the  copper-selling 
business,  and  are  by  no  means  an  accurate  measure  of  the  average 
receipts  per  pound  for  the  electrolytic  copper  sold  during  the  year. 
This  so-called  average  price  is  in  fact  so  independent  of  the  actual 
prices  received  that  it  is  sometimes  misleading  even  for  purposes  of 
comparison  for  various  years.  For  example,  in  1906  me  average 
price  on  this  basis  was  0.70  cent  per  pound  lower  than  in  1907,  yet 
it  is  certain  that  the  average  actual  receipts  per  poimd  were  greater 
for  the  capper  sold  in  1906  than  for  that  sold  in  1907. 

The  afiairs  of  the  large  copper-sellinff  companies  are  not  delib- 
erately made  known  to  the  public.  The  large  copper  consumers  are 
equally  reticent  regarding  their  transactions.  In  reality  the  daily 
prices  published  bv  the  metal  exchanges  and  the  technical  press  repre- 
sent the  results  oi  such  information  as  reporters  and  correspondents 
are  able  to  gain  through  inquiry  at  various  sources.  With  few  excep- 
tions the  figures  so  arrived  at  prove  to  be  higher  than  those  at  which 
actual  sales  were  made.  This  may  be  in  part  due  to  the  fact  that  the 
bulk  of  such  information  as  is  ascertained  comes  from  producers 
and  sellers.  But  even  if  the  daily  prices  that  are  published  were 
actual  prices  at  which  sales  are  made,  the  year's  average  of  such  prices 
would  certainly  be  inaccurate,  since  the  quantity  of  copper  sold  daily 
varies  between  extremely  wide  limits. 

It  is  known  that  about  the  middle  of  the  year  the  stock  of  refined 
copper  held  by  producers  was  unusually  large,  and  although  this 
stock  was  reduced  somewhat  in  the  remaining  months,  the  stock  of 
refined  copper  remaining  unsold  at  the  end  of  the  year,  as  shown  on 
page  66,  was  about  125,000,000  pounds.  From  the  best  available 
data  it  appears  that  the  refinery  production  during  the  last  half  of 
the  year  was  about  78,000,000  pounds  less  than  during  the  first  half. 
There  is  every  reason  to  believe,  therefore,  that  more  copper  was  sold 
at  the  high  prices  of  the  first  half  of  the  year  than  at  the  lower  prices 
of  the  last  half.  Provided  the  published  daily  prices  were  correct 
the  actual  average  sales  price  for  the  year  should  therefore  be  higher 
than  the  arithmetical  average  of  such  daily  prices.  But  as  wiU  be 
shown  such  was  not  the  case. 

If  the  quantity  sold  and  the  amount  paid  could  be  ascertained  for 
every  transaction,  the  true  average  price  for  the  year  could,  of  course, 
be  derived;  but  in  the  case  of  electrolytic  copper  there  is  no  means  of 
obtaining  these  important  items  for  more  than  a  small  portion  of  the 
total  quantity  of  copper  sold.  Many  of  the  Michigan  companies,  how- 
ever, give  this  information  regarding  Lake  copper  in  their  annual  re- 
ports.   In  the  accompanying  table  the  essential  fiygures  for  the  last 
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two  years  are  given  for  those  companies  that  operated  throughout 
the  whole  of  the  years  1906  and  1907  and  that  have  given  out  the 
figures  for  publication : 

Sales  and  prices  of  Lake  copper  in  1906  and  1907,  hy  companies. 


AllotiM 

TamaiBiik , 

Mflffl... „, 

Osceolft ,.^ 

Coppnt  Range. 

lale  Ro vale 

llobawtk,- 


Total  copper  aold- 


190e. 


Cop(per  sold* 


3,486,000 
16/194,  S3§ 
2,253,016 
«,«32,644 
<«  2, 106, 739 
1$,  568, 451 
40,fiGD,  470 
2.937, 0&8 
p, 352, 352 
2,8?6,341 


112,856,292 


Price  per 
pound. 


IS.  50 
19.15 

19.51 

lg,S5 

J 19, 52 

19.00 
IB.  SI 
19.60 
19.77 


19. 13 


C<jppeir  sold. 


PmtndM. 
fr2,3ai,17B 

2.934,  U6 
19,796,058 

2,573,572 
&  6,931, 397 

2,07^,677 

Ml,080,21O 

tS5,ia7,S« 

&a,3M,l9!i 

lO,10T,36e 

2,6*15,404 


97,SS9/622 


PriwSper 
pound. 


19.3* 

a!^99 

el8.7» 

ifl3.4ft 

18.38 

I8<2G 

18.17 

fl7.77 
15,66 
15.41 


17.97 


a  Does  not  represent  entire  output  for  1906,  but  only  that  portion  sold  within  the  year. 
b  Does  not  represent  entire  output  for  1907,  but  only  that  portion  sold  within  the  year. 
c  Probably  includes  proceeds  from  silver  produced. 
d  Does  not  include  proceeds  from  silver  produced. 

It  will  be  observed  that  all  these  companies,  except  the  Franklin, 
received  a  lower  price  in  1907  than  in  1906.  In  the  case  of  that  com- 
pany, this  higher  price  was  secured  by  selling  principally  during  the 
earher  months  of  the  year,  and  by  carrying  over  unsold  until  1908 
almost  all  the  last  six  months'  production.  Other  companies  besides 
the  Franklin,  included  in  the  table  above,  that  remained  out  of  the 
market  during  the  latter  part  of  the  year,  and  consequently  sold  in 
1907  less  than  the  year's  output  were  the  Copper  Range,  the  Osceola, 
the  Tamarack,  and  the  Isle  Royale,  and  the  copper  of  these  five  com- 
panies unsold  at  the  end  of  the  year  amounted  to  15,733,326  pounds. 
Three  of  these  five  mines,  the  Osceola,  the  Tamarack,  and  the  Isle 
Royale,  not  only  failed  to  sell  in  the  latter  part  of  the  year  all  that 
they  produced,  but  also  curtailed  production  considerably.  Thus, 
even  though  the  larger  part  of  the  (roughly)  98,000,000  pounds 
accounted  for  was  sold  at  the  higher  prices  for  the  year,  the  average 
price  per  pound  of  this  Lake  copper  was  only  17.97  cents,  or  more 
than  2  cents  lower  than  the  so-called  average  price  based  on  daily 
quotations  for  electrolytic  in  1907,  and  more  than  1  cent  lower  than 
tne  corresponding  actual  receipts  for  1906.  By  including  only  those 
companies  of  the  above  list  which  sold  their  whole  vear's  output 
within  the  year  1907,  and  therefore  probably  made  fairly  regular 
sales  throughout  the  year,  it  is  found  that  the  average  price  per 
pound  received  by  them  was  17.74  cents  per  pound.  Although  these 
prices  are  undoubtedly  much  more  nearly  accurate  than  those  based 
on  daily  quotations,  they  are  themselves  not  wholly  reliable,  because 
they  include  factors  which  in  many  cases  can  not  be  estimated  from 
the  data  ffiven  in  the  companies'  annual  reports.  As  an  example: 
The  Osceola  annual  report  for  1906  indicates  that  the  gross  value  of 
the  copper  sold  within  the  year  gave  the  average  price  of  18.89  cents 
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per  pound,  while  a  more  recent  Osceola  statement  indicates  that  the 
gross  value  of  the  copper  sold  in  1906  corresponds  to  an  average  price 
of  19.72  cents  per  pound.  Further,  in  the  case  of  five  companies  in 
the  foregoing  list,  the  gross  receipts  from  sales,  from  which  the  aver- 
age price  is  computed,  appear  to  include  proceeds  from  both  copper 
and  silver,  thus  giving  a  higher  price  than  was  actually  received  for 
the  copper  alone. 

The  only  conclusion  there  seems  to  be  is  that  any  average  price  for 
copper  that  may  be  compiled  is  at  best  only  a  rough  approximation, 
and  may  be  incorrect  by  several  per  cent.  Considering  the  large  out- 
put of  the  Calumet  and  Hecla  Company,  which  always  sells  at  a  good 
price,  and  including  the  year's  iBgures  for  the  Adventure,  the  Ahmeek, 
the  Victoria,  the  Wmona,  and  the  Wolverine,  most  of  which  have  not 
been  given  out  publicly,  the  average  price  received  for  all  Michigan 
copper  sold  in  1907  may  be  estimated  at  about  18.4  cents  per  pound. 

WORIiD'S    PRODUCTION. 

The  smelter  production  of  copper  in  the  world  was  1,589,809,300 
pounds  in  1907;  in  1906  the  production  was  1,596,973,700  pounds,  and 
m  1905  it  was  about  1,545,137,000  pounds.  In  1907  the  smelter  output 
of  the  United  States  was  54.66  per  cent  of  the  world's  total  produc- 
tion, in  1906  it  was  67.47  per  cent,  and  in  1905  it  was  about  57.52 
per  cent. 

The  following  table  shows  the  output  of  the  various  copper-pro- 
ducing countries  in  1906  and  1907.  The  figures  are  those  compiled 
by  Messrs.  Henry  R.  Merton  &  Co.  (Limited),  of  London,  reduced  to 
pounds,  except  that  the  official  figures  of  the  United  States  produc- 
tion, in  even  hundreds,  are  inserted : 

World* s  production  {smelter  output)  of  copper  in  1906  and  1907,  in  pounds. 


Ar^tmtitiA 

Austrikloala . » 

Aoatria 

Bolivia 

Canada 

Cape  Colony, 
Chile ,„ 

Germany 

HuiiEiiry.  * . . 

Italy 

Japmi ... 


IWQ. 

1007, 

955,600 

lahsoo 

2:A&,'200 

40-i,  J^if) 

81,200,000 

92,40(hD(Kl 

2J44.<m 

2,0CiO,MK> 

S,EiOO,000 

5,tit)0JlO0 

67,ft'ft>,4(X> 

57.a77,a>l.i  ; 

«.a2fi,ooo 

Q,47r,.30n  1 

5tmi,m 

59,77^.-100 

1,1^,000 

l.G^H.ftXJ 

45,3n,mi 

45,m,^m  ' 

47Q,4Da 

2S0.OOO 

0,417,000 

7,392,000 

05,737,000 

lQQ,ftt4,  400 

KatjjRfiuiiland,. 
KcwfoLindlaail, 

Norway ,_. 

I'crtj, ,,.., 

Russia 

Spain .  „ 

TortuKal ... 

Si,ved«K, ., 

Ttirkey 


1906. 


13fi,S0O.O00 
5,a24.0tlO 
SJW.HCO 
13,70S:a»0 
19,051,200 
23,497,tiO0 

10&,05S,300 

5,<2i,eoo 

1,120,000 

052,000 

917,805,7100 


l«ff7. 


I36,705,€ra 
5,fiOO.aiQ 
3,S7.S:!00 

3£,6oc,a^ 

11 1,172,000 
4.'«>0,000 
2,800,000 

iCg.996,aO0 


Total,,, l,SB6,»7a,700     l,58«l,«».3r50 


LEAD. 

By  C.  E.  SlEBENTHAL. 


IKTRODUCTION. 

An  advance  statement  of  the  production  and  consumption  of  lead 
as  metal  in  the  United  States  in  1907,  as  compared  with  1906,  has 
already  been  issued.  The  present  report  contains,  in  addition,  the 
recovery  of  lead  from  secondary  sources,  the  production  of  lead  pig- 
ments made  directly  from  ore,  and  an  account  of  the  conditions*  of 
trade  for  the  year  1907. 

The  statistics  of  production  in  this  country  are  based  upon  confi- 
dential returns  to  the  Survey  by  all  lead  smelting  and  refining  com- 
panies in  operation  during  the  year.  The  statistics  of  domestic  con- 
sumption are  taken  in  part  from  the  smelter  returns  and  in  part 
from  the  records  of  the  Department  of  Commerce  and  Labor,  and  the 
tables  of  foreign  production  and  consumption  are  compiled  from  the 
sources  indicated. 

The  attempt,  in  the  report  for  1906,  by  J.  M.  Boutwell  to  distribute 
the  production  of  the  metal  more  closely  according  to  the  source  of  the 
ore  met  with  general  approval.  The  only  innovations  in  the  present 
report  are  the  inclusion  of  statistics  from  mine  operators  in  the 
Mississippi  Valley,  a  more  systematic  attempt  to  ascertain  the 
recovery  of  the  metals  from  secondary  sources,  and  the  comparison 
of  state  totals  on  the  basis  of  the  production  of  primary  lead,"  both 
in  metal  and  in  pigment. 

STATE  OF  THE  LEAD  INDUSTRY  IN  GENERAL. 

Although  the  lead  industry  suffered  from  depressed  trade  condi- 
tions in  common  with  the  other  metal  industries,  and  production  was 
sharply  curtailed  in  the  latter  portion  of  1907,  nevertheless  the  pros- 
perous conditions  inherited  from  1906  so  encouraged  activity  in  the 
earlier  part  of  1907  that  the  figures  for  the  whole  year  show  an 
increase  over  those  for  1906  even  greater  in  proportion  than  the 
increase  for  1906  over  1905. 

The  extreme  variation  in  prices  during  1907  is  shown  by  the  facts 
that  in  the  early  part  of  the  year  the  price  eaualed  the  high  figure  for 
1906,  the  highest  in  twenty-five  years,  ana  that  the  bottom  price 
reached  near  the  close  of  the  year  was  the  lowest  in  ten  years. 

In  the  early  part  of  the  year  the  demand  in  the  United  States  and 
lower  prices  m  London  encouraged  the  importation  of  considerable 
foreign  refined  pig  lead,  which,  while  only  naif  as  much  as  in  1906, 
was  four  times  the  importation  for  1905.  On  the  other  hand,  the 
dullness  near  the  close  of  the  year  was  such  that  several  smelters  in 
Utah,  Idaho,  and  Montana  either  closed  down  or  ran  on  reduced 
shipments.  Imports  of  ore  and  base  bullion  fell  off  slightly  from  the 
figures  for  1906. 

a  By  primary  lead  there  is  meant  lead  which  has  been  produced  directly  from  ore.  This  term  is  used 
lor  purposes  of  distinction  from  secondary  lead,  which  is  obtained  by  renning  skimmings,  drosses,  old 
metals,  etc.,  flgines  for  the  production  of  which  are  given  on  a  later  pa^re.  Wherever  in  this  report  the 
word  "lead  '*  is  dmkI  without  qualification  primary  l^kd  is  to  be  understood. 
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PRODUCTION. 

The  annual  production  of  lead  in  the  United  States  from  domestic 
ores  since  1825  is  shown  in  the  following  table.  The  figures  for  the 
years  1825-1882,  inclusive,  in  the  absence  of  official  records,  have  been 
compiled  from  the  best  available  sources.  Totals  for  1882  were  com- 
piled from  statistics  gathered  by  the  Census  Bureau.  Figures  for 
subsequent  years  are  oased  on  returns  collected  by  the  Survey. 


Production  of  lead  in 

the  United  States,  1825-1907,  in  short  tons. 

Year. 

Quantity. 

Year. 

Quantity,  t 

■ 

Year. 

Quantity. 

Year. 

Quantity. 

1825 

1,500 
8,000 
7,500 
10,000 
11,000 
12,000 
13,000 
15,000 
13,500 
15,000 
17,500 
17,000 
20,500 
24,000 
25,000 
26,000 
30,000 
28,000 
28,000 
25,000 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1869 

1800 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

23,500 
22,000 
18,500 
15,700 
16,800 
16,500 
15,800 
16,000 
15,800 
15,300 
16,400 
15,600 
14,100 
14,200 
14,800 
15,300 
14,700 
16,100 
15,200 
16,400 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

17,500 
17,830 
20,000 
25,880 
42,540 
52,080 
59,640 
64,070 
81,900 
91,060 
92,780 
97,825 
117,085 
132,890 
143,957 
139,897 
129,412 
130,629 
145,700 
151,919 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

156,397 

1830 

143,630 

1831 

178,554 

1832 

173,305 

1833 

163  982 

1834 

162,686 

1835 

170,000 

1836 

188,000 

1837 

212,000 

1838 

222,000 

1839 

210,500 

1840 

270,824 

1841 

270.700 

1842 

270,000 

1843 

282.000 

1844 

307,000 

1845 

302,000 

1846 

350,153 

1847 

365,166 

1848  .       .     .. 

PRODUCTION  BY  STATES. 

The  lead  content  of  ores  mined  and  smelted  in  this  country  from 
1900  to  1905,  inclusive,  is  given  below  by  States  from  which  the  ores 
were  derived.  The  figures  were  compiled  from  smelter  reports  and 
it  should  be  noted  that  they  represent  the  content  of  the  ores  and  not 
the  actual  recovery,  which  is  the  quantity  available  for  consumption. 
The  latter  quantity,  termed  merchant  lead,  has  regularly  been  derived 
from  the  figures  for  lead  content  by  allowing  5  per  cent  loss  there- 
from for  smelting,  desilverizing,  and  refining. 

Lead  content  of  ores  smelted  by  the  works  in  the  United  States,  1900-1905,  by  States,  in 

short  tons. 


State  or  Tanitory, 


Colorado.  ........„.,,.,,.. — 

Idaho ,.„,... » 

Utah..,. -...-. 

Montana.  * . .  ♦ .  - 

New  Mc'xU^o  „ . , ► ^ * . . 

Nevmia.  „  -  ^ .  -  - .*....,,.-*,.., 

Arliond. ,. 

California - ^  — 

Waiihin^ton 

Orepon,  Als^^ka,  South  DakotA.  Tiijtfls 

Missouri  K    KflnSM,    WtscofLtln,    llUaols, 
Iowa,  Vlqjinia,  and  Kentucky 


]9(W. 


S2.137 
85,444 

4B,D44 


aao 


Total  load  content  American  ores 

srapltcir ,--. 

Conteul  Wtixk^au  ores. 

Conten t  Canadian  opkj.  , 

Cootent  ml^dJanooos  or  ualoaown. ...... 


]SOL 


73,205 

70,<J&4 

4e,g70 

6,T9t 

1,124 

1.S73 

4,045 

381 

1,029 
07*172 


LQ02. 


84,743 

S3,!]14 

4,438 

74  L 

1,200 

509 

175 

1,457 

2,184 

T0.445 


1903. 


1904. 


45, 5M 
99, 5^ 
5l,l2a 

2,237 

1,493 

£5 

538 

1,?6S 


384,204 
11,^1 


8,755 
2,104 
3,BT5 


392.  S74 

50,800 

2S3 

2,831 


51,884 

108,854 

50,470 

3,635 

1.303 

1,873 

1,499 

103 

41 

82,375 


31fi,<£79 

11 

lpll3 


1005. 


5@.G3i 
»,ftr7 
44, «« 

2,2Cr7 
1,233 

2,  €91 
116 

m 

104,051 


ai2,7 
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The  closer  distribution  of  the  lead  production  among  the  States  from 
which  the  ore  was  derived,  and  the  fact  that  the  figures  represent  lead 
in  base  bullion  produced  rather  than  lead  content  of  ore,  nave  neces- 
sitated the  separate  table  which  follows,  showing  the  actual  recovery 
of  lead,  both  argentiferous  and  soft,  from  all  ores  derived  from  the 
various  States  and  smelted  in  1906  and  1907.  Deduction  has  been 
made  for  the  silver  content,  but  not  for  the  antimony  content  of  the 
base  bullion.  Allowance  should,  therefore,  be  made  in  the  total 
for  1,560.5  tons  of  antimony  contained  in  9,910  tons  segregated  as 
antimonial  lead,  which  it  was  impossible  to  trace  to  its  origin.  It  was 
also  impossible  to  trace  to  its  origin  the  lead  derived  from  zinc  residues 
and  a  small  quantity  derived  from  ores. 

Metallic  lead  produced  in  the   United  Slates  in  1906  and  1907,  apportioned  ly  States 
according  to  source  of  ore,  in  short  tons. 


1906. 

1907. 

Source  of  ore. 

Quantity. 

Percentage 
of  total. 

Rank. 

Quantity. 

Percentage 
of  total. 

Rank. 

United  States: 

Alaska 

8 
2,884 

0.002 

.83 

.12 

.12 

14.51 

17 
5 

i2" 

4 

0 

2,340 

15 

854 

48,876 

2 

112,569 

498 

225 

1,798 

75 

122,856 

2,035 

3,380 

1,927 

404 

16 

10 

61,699 

82 

281 

3,551 

355 

0.6 

.64 

.004 

.23 
13.43 

.0005 
30.94 

.14 

.06 

.49 

.02 
33.77 

.66 

.93 
.  .53 

.11 

.004 

.002 
16.96 

.02 

.08 

.98 

.10 

Arizona 

7 

Arkansas 

19 

California 

432 
60,497 

11 

Colorado 

4 

Georgia 

21 

Idaho 

117,117 

572 

270 

1,932 

44 

ni,076 

2,485 

1,G69 

640 

33.65 
.16 
.08 
.56 
.01 

31.91 
71 
.48 
.18 

1 

11 
13 
7 

15 
2 
6 
9 
10 

2 

Illinois 

12 

Iowa 

15 

Kansas 

10 

Kentucky 

17 

Missouri 

1 

8 

Nevada 

6 

New  Mexico 

9 

Oklahoma 

13 

Tennessee 

11 

.003 

16 

18 

Texas 

20 

Utah 

56,260 

16.16 

3 

3 

Virginia. 

16 

Washington 

46 
1,753 
0405 

.015 
.50 
.        .12 

14 
8 

14 

Wisconsin 

5 

Undistributed 

Total  from  domestic  ores 

Zinc  residues 

348,100 
2,053 

100.00 

363,848 
1,318 

100.000 

Total  domestic 

350,153 

365,166 

Foreign: 

Africa 

323 

5,793 

0 

0 

60,247 

911 

149 

.48 
8.59 

British  Columbia 

7,238 

112 

18 

48,839 

12.88 
.20 
.03 

86.89 

:::::::: 

Central  Am^ca 

China 

Mexico 

89  36 

1.35 

.22 

South  America. 

Total  from  foreign  ores 

6  56,207 

100.00 

e 67, 423 

100.00 

406,300 

432,589 

alndading,  according  to  special  reports.  25  tons  of  lead  from  Texas. 

6  Exclusive  Qf  12,339  tons  lead  derived  Irom  Mexican  bullion. 

c Exclusive  of  9,426  tons  ol  lead  from  Mexican  and  other  loreign  bullion. 

Several  facts  of  interest  are  brought  out  by  the  table.  Missouri 
and  Idaho  change  places  in  rank.  The  production  of  the  former 
State  shows  an  mcrease  of  nearly  12,000  tons,  while  the  output  of 
Idaho  fell  off  over  5,000  tons.     Among  the  other  large  producers, 
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Colorado  had  a  slightly  smaller  output  and  Utah  made  a  healthy 
gain.  Of  the  smaller  producers  Nevada  and  Wisconsin  each  doubled 
m  production. 

Among  the  foreim  countries  contributing  ore  to  domestic  smelters, 
British  Columbia  fell  off  slightly  and  Mexico  made  a  gain  of  23  per 
cent.     Africa  and  South  America  each  contributed  small  quantities. 

REFINED    LEAD 

The  following  table  of  the  production  of  refined  lead  shows  the 
total  quantity  of  lead  refined  m  the  United  States  from  all  sources, 
also  the  production  of  desilverized  lead  and  of  soft  lead,  as  well  as 
the  lead  obtained  by  refining  both  domestic  ores  and  base  bullion 
and  also  foreign  ores  and  base  bullion.  Since  the  soft  lead  is  all  of 
domestic  origin,  the  quantity  of  desilverized  lead  of  domestic  origin 
for  any  year  can  readily  be  obtained  by  substracting  the  lead  of 
foreign  origin  from  the  total  desilverized  lead  production  of  that 

{''ear,  or  by  substracting  the  soft  lead  from  the  total  domestic  lead 
or  that  year.  The  figures  for  1906  are  exclusive  of  10,546  tons  of 
antimonial  lead,  while  about  25,000  tons  of  desilverized  lead  from 
Mississippi  Valley  ores  are  included  in  the  production  of  desilverized 
lead  and  excluded  from  the  soft  lead  figures.  In  1907  the  figures 
exclude  9,910  tons  of  antimonial  lead,  while  29,659  tons  of  desilver- 
ized Mississippi  Valley  lead  appear  in  the  desilverized  lead  column, 
but  not  in  the  production  of  soft  lead. 

The  production  of  refined  lead  shows  an  increase  of  2.1  per  cent 
over  the  total  for  1906. 

Production  of  refined  lead  in  the  United  States,  1883-1907,  in  short  tons. 


Year. 

Desilver- 
ized 
iead.o 

1883     

122, 157 
119.9<i5 
107. 437 
114.829 
1:^.552 
151.405 
153, 709 
130. 403 
171.  (J09 
181.5.S4 
19<i,  S20 
181.404 
201. 1W2 
221.4.')7 
247.483 
207.842 
2t'.3,820 
:i29. 058 
323.  7fK) 

im.on 

2'J5.074 
315. 2S4 
29<..,  180 
313.880 
314.241 

1884           

1885 

1880         

1887 

1888         

1889 

1890 

1891 

1892         

1S9.'{ 

1894 

1895 

189«>     

1897 

1S9H   

1899          

19(K) 

19()1      

1902 

190;^ 

1904 

1905 

1900 

1907 

Soft 
lead. 6 


21.800 

19,932 

21.975 

20.800 

25,148 

29.090 

29.258 

31,:i51 

31.397 

31.678 

32.513 

37.G8G 

39.890 

43,537 

43,  ,553 

42, 779 

40.500 

48,ir21 

57.898 

74.050 

S:i,  444 

89.109 

103.110 

90.800 

99,948 

From  do-  |  From  for- 

Total  pro-  |  rnestic  ores  eJgn  ores 

duction.i  I     and  base  and  base 

bullion.  bullion. 


143.957 
139.897 
129. 412 
135.629 
1G0.700 
180.555 
182.  %7 
101.754 
202. 40() 
213,262 
229,333 
219,090 
241,882 
2G4.994 
291.036 
310.621 
304,392 
377,079 
381,li88 
377.061 
378.518 
404,453 
399,302 
404.746 
414,189 


I 


143.957 
139.897 
129.412 
130.629 
145.700 
151.919 
156,397 
143.030 
178.554 
173.305 
1(^.082 
159.351 
165.709 
187,256 
207.365 
210,676 
208,466 
270.824 
269.266 
276.455 
290104 
308,603 
318,509 
338.347 
337,340 


co.OOO 
clo.OOO 
28.036 
26.570 
18.124 
2;^8S2 
39.957 
65.351 
59.739 
76,173 
77,738 
83.671 
99.945 
95.926 
106.855 
112.422 
100.606 
88.324 
95.8S0 
80,793 
66.309 
76.  S« 


a  Including  foreign  base  bullion  refined  in  bond. 

f>  Including  a  small  quantity  of  lead  produced  in  the  Southern  States. 

c  Estimated. 
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SOFT    LEAD. 

The  quantity  of  soft  lead  recovered  in  1907,  apportioned  according^ 
to  the  source  of  the  ore,  as  compiled  from  direct  returns  by  smelters 
to  the  Survey,  is  shown  in  the  following  table.  In  these  totals  the 
29,659  tons  of  soft  lead  which  was  desilverized  is  included.  The  total 
production  shows  an  increase  of  12  per  cent  over  that  of  the  preced- 
ing year. 

Production  of  soft  lead  in  the  United  States  in  1907 j  by  States,  in  short  tons. 


Rank. 

SomceofoTB. 

Quantity. 

Percent- 
age of 
total 

soft  lead. 

Rank. 

Source  of  ore. 

Quantity. 

Percent- 
age of 
total 
soft  lead. 

11 

ArkfuvHiif    ... 

15 

498 

225 

1,798 

75 

122,856 

404 

0.01 
.39 
.17 

L39 

.06 

94.79 

.31 

10 
8 
7 
2 

Tpnn^ssefl. r 

16 

82 

87 

3,651 

0.01 

4 

Illinois 

Virginia 

.00 

0 

Iowa             .      ... 

Washington... 

.07 

3 

KAns>as 

Wisconsin 

2.74 

9 

1 
6 

Kentucky 

Total 

Missouri..'.'.'*.!!!!!!! 

129,607 

100.00 

Oklahoma 

ANTIMONIAL  LEAD. 


The  production  of  antimonial  lead  from  ores  derived  from  all 
sources,  as  reported  direct  to  this  office  by  all  desilverizers  operat- 
ing in  tnis  coxmtry,  is  shown  in  the  following  table: 

Production  of  antimonial  lead  in  the  United  States  from  1896  to  1907 ,  in  short  tons. 


1896 7,507 

1897 8,867 

1898 8,473 


1902 9,169 

1903.. 9,579 

1904 11,001 


1899 6,345  i  1905 10,995 

1900 9,906  j  1906 10,546 

1901 10,656  ;  1907 9,910 

For  1907  the  average  antimony  content  of  antimonial  lead  was 
15.7  per  cent..  On  this  basis  the  antimonial  lead  production  for  the 
year  contained  1,560.5  tons  of  antimony  and  8,349.5  tons  of  lead. 


PRODUCTION  OF  LEAD  PIGMENTS. 

In  addition  to  the  leaded  zinc  oxide  and  zinc-lead  oxide  pigments 
which  are  noted  more  particularly  in  connection  with  the  production 
of  zinc  pigments,  there  are  three  pigments  which  are  produced 
directly  rrom  lead  ore,  namely,  sublimed  white  lead,  sublimed  blue 
lead,  and  sometimes  htharge.  Sublimed  white  lead  consists  of  lead 
sulphate  75  per  cent,  lead  oxide  20  per  cent,  and  zinc  oxide  5  per 
cent.  Sublimed  blue  lead  consists  of  lead  sulphate  50-53  per  cent, 
lead  oxide  38-41  per  cent,  with  small  proportions  of  lead  sulphide, 
lead  sulphite,  and  zinc  oxide.  Litharge,  lead  monoxide,  is  generally 
manufactured  from  pig  lead,  but  the  quantity  given  below  was 
made  directly  from  ore.  The  production  of  leaded  zinc  oxide  and 
zinc-lead  oxide  is  repeated  here  for  convenience. 
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Production  of  lead  figments  in  1907 ^  in  short  Urns. 

Sublimed  white  lead 8, 700 

Sublimed  blue  lead 1,211 

Litharee 1,214 

Leaded  zinc  oxide\  iq  ma 

Zinc-lead  oxide,    / ^-^'^^^ 

Lead  content  of  these  pigments 7, 099 

PRODUCTION  OF  SECONDARY  LEAD. 

Important  sources  of  lead  are  skimmings,  drosses,  old  metal,  and 
allojrs,  as  babbitt,  solder,  and  type  metal.  The  recovery  of  lead  by 
refining  these  materials  constitutes  an  intejgral  portion  of  the  lead 
industry.  This  business  is  mostly  carried  on  at  small  refineries 
scattered  over  the  United  States,  but  the  large  smelters  and  refineries 
working  primary  lead  frequently  find  it  advantageous  to  incorpo- 
rate material  from  secondary  sources.  In  such  cases  it  has  been 
noted  on  the  reports  of  the  smelters  to  the  Sxurv^ey,  and  to  that  extent 
the  production  of  secondary  lead  has  been  heretofore  taken  into 
account.  In  the  preparation  of  the  present  report  the  attempt  was 
made  to  reach  as  many  as  possible  of  the  refiners  working  on  second- 
ary material.  It  is  not  to  be  supposed  that  the  effort  was  com- 
pletely successful,  but  returns  from  44  of  the  more  important  refineries 
of  secondary  lead  are  embodied  in  the  table  below.^  The  product  of 
such  refineries  is  of  two  classes,  pig  lead  and  lead  in  alloys.  In  the 
latter  case  the  load  may  have  been  recovered  in  the  form  of  pig  lead 
and  alloyed  at  the  refiinery  or  it  may  have  been  refined  as  an  aUoy, 
being  brought  up  to  the  desired  composition  by  addition  of  the 
proper  metal. 

Production  of  secondary  lead  in  the  United  States  in  1907,  in  short  tons. 

Pig  lead / 9, 990 

Lead  in  alloys 15, 508 

Total  recovered  lead 25, 498 

COMPARISON  OF  STATE  TOTALS  BASED  ON  SMELTER    RETURNS 
AND  ON  MINE  REPORTS. 

The  foregoing  figures  of  the  production  of  metallic  lead  by  the 
respective  States  are  compiled  from  reports  of  individual  lead  smelters 
ana  refineries.  For  several  years  the  production  of  the  more  valu- 
able metals  in  the  Western  States  has  been  obtained  by  the  Survey 
from  reports  of  individual  mines.  Tn  1906  the  same  method  was 
followea  in  the  Atlantic  States,  and'm  1907  the  plan  was  extended 
to  take  in  the  whole  country.  In  order  to  put  the  smelter  produc- 
tion on  the  same  basis  as  the  mine  figures,  all  the  lead  which  was  pro- 
duced as  pigments  directly  from  ore  is  added  to  the  production  of 
metallic  lead.  The  lead  recovered  from  secondary  sources  is  ex- 
cluded from  these  totals  since  it  has  already  been  reckoned  once  as 
pig  lead.  These  facts  must  be  borne  in  mind  in  comparing  this 
taole  with  the  preceding  tables.  The  State  totals  obtained  by  each 
method  are  compared  in  the  following  table. 
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Comparison  of  State  totals  compiled  from  smelter  and  mine  returns  j  in  short  tons. 


Totals 
based  on 

rei)ort8. 

Totals 
based  on 
mine  re- 
ports. 

Differences. 

State  or  Territory. 

Smelter 
excess. 

Mine  ex- 
cess. 

Ari«OTift..x..x...x.x... . ..  ...      . .X..    X  . 

2,350 

15 

854 

60,596 

112,560 

509 

225 

1,929 

75 

127,373 

2,035 

3,380 

2,126 

476 

16 

10 

62,073 

a  84 

346 

3,551 

2,330 

12 

1,313 

42,703 

116,912 

830 

242 

2,665 

34 

138,675 

1,874 

3,136 

1,905 

632 

0 

12 

57,969 

a70 

410 

3,499 

20 
3 

Arkaaswf. .  x .  x ,  x  x 

CiOIlomia 

450 

Colorado 

7,803 

Idaho X 

4,343 

nUnois 

279 

lOWB 

17 

Kansas 

626 

41 

MljWffl^H .' 

11,302 

Montana x . . .  x  x  x  x . 

161 
244 
221 

Nevada 

New  Mexico 

Oklahoma 

66 

Tennessee 

16 

Texas ,.  ..... 

2 

TjXs^yx    ■ . , . ,      

4,104 
12 

Virginia 

Washlnrton x 

64 

Wiaoonsln 

62 

Total 

370,692 

375,013 

a  Includes  also  production  of  Georgia  and  New  Hampshire. 

The  smelter  totals  represent  actual  recovery  and  are  found  by 
sunmung  up  the  total  production  reported  by  all  companies  for  eacn 
State,  respectively,  and  recalculating  all  pigments  back  to  equivalent 
metallic  lead  on  the  basis  of  average  analysis  of  product.  In  com- 
piling the  mine  totals  each  producing  property  is  requested  to  report 
actual  tonnage  of  lead  ores  and  concentrates  shipped,  and  from  this 
tonnage  the  lead  content  is  reckoned  by  assay  value.  The  quantities 
thus  obtained  from  all  the  producing  properties  in  each  State  are 
combined  to  afford  the  total  for  the  respective  States.  It  is  clear 
that  by  either  method  the  correctness  of  tne  totals  is  dependent  upon 
complete  and  correct  returns  from  every  producing  mine  and  smelter. 
It  is  further  essential  to  the  correctness  of  the  mine  totals  that  the 
assay  content  be  correctly  estimated. 

Theoretically,  the  State  totals  as  compiled  from  smelter  reports  and 
from  mine  reports,  respectively,  should  agree.  Practically,  no wever, 
they  frequently  diner  considerably.  The  causes  of  this  difference  fall 
into  four  categories.  The  first  is  lag,  by  which  is  meant  the  time  that 
elapses  between  the  shipment  of  ore  by  the  mine  and  the  reduction 
of  the  ore  by  the  smelter.  This  is  frequently  considerable,  for  ore 
raised  near  the  end  of  the  year  may  remain  in  the  stock  bins  of  the 
smelter  or  of  the  refinery  until  the  succeeding  year,  thus  leading  to 
an  apparent  '*mine  excess."  If  through  accident,  business  depres- 
sion, or  otherwise  the  mines  close  down,  the  smelters  largely  consume 
their  ore  stocks,  which  results  in  an  apparent  '^smelter  excess."  The 
second  source  of  difference  is  found  in  error  in  the  mine  totals,  either 
in  ore  tonnage  or  in  the  arbitrary  calculation  of  metal  content  from 
assay.  The  dry  assay  in  vogue  in  the  Western  States  gives  results 
unifonnly  too  low.  A  third  source  is  found  in  failure  of  the  smelter 
returns  to  segregate  accurately  the  ore  from  the  different  States. 
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Until  1906  the  ore  coming  from  the  Joplin  district  was  lumped  by  the 
smelters  as  from  Missouri  or  Missouri-Kansas,  though  some  of  it  was 
from  Oklahoma.  This  made  a  smelter  excess  for  Missouri  and  a  miae 
excess  for  Kansas  and  Oklahoma.  The  same  custom  was  to  a  certain 
extent  true  of  the  upper  Mississippi  Valley  district.  Though  appor- 
tioned to  the  proper  States  in  1906  and  1907,  the  division  is  con- 
fessedly a  rough  estimate  in  the  case  of  some  of  the  smelters  which 
do  not  keep  the  ore  from  these  regions  separate  on  their  books. 
Lastly,  there  is  not  taken  into  accoimt  in  these  totals  the  loss  in 
smelting,  ranging  from  2  per  cent  in  the  case  of  the  better  ordered 
smelters  to  5  per  cent  or  more  in  the  smaller  soft-lead  smelters.  Lag 
being  left  out  of  account,  each  State  would  normally  show  a  smafl 
mine  excess  equal  to  this  smelting  loss.  Any  discrepancy  which 
appears  in  the  table  may  reasonably  be  ascribed  to  one  or  more  of 
these  items.  In  the  long  run,  barring  error  and  allowing  for  smelt- 
ing losses  and  exportation  of  ore,  the  '^mine  excess"  will  Be  balanced 
by  equivalent  '^smelter  excess." 

SMELTER   AND   MINE   TOTALS. 

In  most  cases  the  totals  agree  closely,  but  in  a  few  cases  it  may  be 
well  to  point  out  the  probable  cause  of  the  disparity.  In  California 
the  mine  excess  was  clearly  due  to  lag,  the  production  showing  a  con- 
siderable increase,  a  portion  of  which  nad  not  vet  been  smelted  at  the 
close  of  the  year.  The  smelter  excess  in  Colorado  was  much  larger 
than  the  mine  excess  in  1906,  and,  barring  error,  must  have  been  due 
to  depletion  of  stocks  of  Colorado  ores  in  the  smelters  and  of  Colorado 
bullion  in  the  refineries.  The  mine  excess  in  Idaho  was  considerably 
reduced  from  that  of  1906,  being  for  1907  not  quite  4  per  cent  of  the 
smeltcT  total;  it  was  no  doubt  due  in  large  part  to  smelting  losses. 
The  mine  excess  iu  Illinois  and  Kansas  was  apparently  due  to  the 
fact  that  some  ore  from  those  States  had  been  creaited  by  the  smelters 
to  Wisconsin  and  Missouri,  respectively.  The  mine  excess  in  Mis- 
souri may  have  been  due  to  one  or  all  of  three  tilings — to  lag,  to  too 
high  assay  estimate  of  lead  content  of  mine  reports,  or  to  compara- 
tively large  smelting  losses.  The  excess  amounted  to  about  8  per  cent 
of  the  mine  production.  It  has  been  pointed  out  that  the  smelting 
losses  are  sometimes  above  5  per  cent.  As  a  matter  of  fact,  however, 
the  Missouri  ores  are  etusy  of  reduction,  and  most  of  the  furnaces  run- 
ning on  them  are  of  modern  type,  so  that  the  average  smelting  loss 
must  be  well  under  5  ])or  cent.  The  smelter  excesses  in  Montana, 
Nevada,  and  New  ^loxico  seem  a  natural  result  of  the  diminished 
output  of  the  mines  in  the  latter  part  of  the  year,  resulting  in  deple- 
tion of  the  smelter  ore  stocks  from  those  States.  The  large  smelter 
excess  in  Utah  is  plausibly  explained  the  same  way,  the  more  so  as 
there  was  a  large  mine  excess  m  1906,  due  partly  to  smelting  losses, 
but  mostly  to  lag,  and  the  smelters  nmst  have  started  the  year  1907 
'vnth  large  stocks  of  Utah  ore. 

REDUCTION. 

ADVANCE  IN  METHODS  AND  CAPACITY. 

Progress  in  concentration  during  the  year  has  been  mainly  limited 
to  iinprovenients  in  rnachinery  lumdlmg  both  lead  and  lead-zinc  ores, 
and  is  discussed  in  the  re])ort  on  zinc. 
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In  the  metallurgy  of  lead  the  advance  has  been  largely  made  in 
replacing  old  machmery  by  more  modem  forms  having  greater  econ- 
omy of  operation  and  greater  capacity.  No  radical  changes  in 
process  were  developed  during  the  year.  The  agitation  against 
smelter  fumes  in  vanous  localities  has  resulted  in  various  plans  and 
devices  for  smoke  consumption. 

The  new  electrolytic  rennery  of  the  United  States  Smelting,  Refin- 
ingr,  and  Mining  Company  at  Grasselli,  Ind.,  was  in  operation  practi- 
cally the  full  year.  The  new  smelter  of  the  Keller  and  Indiana  Con- 
soliaated  Smelting  Company,  at  Keller,  Wash.,  was  not  started  up,  on 
account  of  the  adverse  mdustrial  situation.  Construction  was  begun 
on  the  independent  Knight  smelter  at  Tintic,  Utah,  which,  when 
completed,  will  have  a  capacity  of  400  tons,  ultimately  to  be  increased 
to  800  tons.  The  smelter  of  the  Panhandle  Smelting  Company 
(Limited),  at  Ponderay,  Idaho,  was  completed  about  the  middle  of  the 
year  and  ran  several  months,  out  closed  down  during  the  depression 
at  the  close  of  the  year.  The  new  100- ton  smelter  of  the  Northern 
Smelting  Company,  at  Waukesha,  Wis.,  started  up  in  1907  and  was 
in  operation  four  months  during  the  year.  It  treats  ore  principally 
from  the  upper  Mississippi  Valley  district. 

RESOURCES. 

It  has  been  customary  in  these  reports  to  give  a  summary  of  mining 
developments  during  the  year  in  each  of  the  main  lead-producing 
States,  together  with  an  outline  description  of  the  main  producing 
districts  or  properties.  In  1907  for  the  first  time  the  mine  reports,  to 
be  found  in  another  part  of  the  volume,  covered  every  State  which 
produced  either  gold,  silver,  copper,  leaa,  or  zinc.  In  those  reports, 
under  each  State,  will  be  found  a  much  more  complete  review  than  it 
would  be  expedient  to  give  at  this  place. 

A  source  of  lead,  the  importance  of  which  justifies  a  word  in  this 
connection,  is  one  which  is  generally  overlooked  in  considering  the 
resources  of  the  country,  namely,  lead  recovered  from  secondary 
materials.  The  supply  of  such  lead  during  1907  was  25,498  short 
tons,  an  amount  exceeded  by  the  lead  production  of  but  four  States. 

TRADE  CONDITIONS. 

WORLD'S  PRODUCTION  OF  LEAD. 

The  following  table  of  the  production  of  lead  in  the  world  has  been 
calculated  from  the  statistics  published  by  the  Metallgesellschaft  and 
Metallurgische  Gresellschaft  A.-G.,  of  Frankfurt-am-Main,  Germany 
with  the  substitution  of  the  figures  collected  by  the  Geological  Sur- 
vey for  the  production  of  the  United  States.  It  should  be  noted  that 
the  small  but  important  production  of  South  America  is  not  included. 
In  1907,  as  shown  on  a  preceding  page,  there  was  produced  in  the 
United  States  from  South  American  ores  911  short  tons  of  lead.  The 
ore  from  which  this  was  derived  must  have  been  imported  in  part 
during  1906,  since  the  total  imports  of  lead  in  ore  and  oase  bullion  in 
1907  amounted  to  but  492  short  tons. 
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The  world's  froduction  of  leady  1904-1907 j  in  short  tons. 


Country. 


Australia 

Austria-Hungary . 

Belgium 

Canada 

France 

Germany 

Great  Brltian 

Greece 

Italy 

Japan 

Mexico 

Russia 

Spain 

Sweden 

Turkey  in  Asia... 
Other  countries... 
United  States 


1904. 


131,615 

14,440 

26,904 

18,960 

20,723 

151,676 

26,896 

16,755 

25,904 

1,984 

92,483 

331 

195,989 

661 

11,795 

331 

307,000 


Total 1,043,447 

United  States  percentage  of  world's  production 29. 5 


1905. 


117,946 

14,881 

25,243 

28,329 

26,505 

168,211 

25,684 

15,102 

21,054 

2,535 

82,673 

331 

199,186 

661 

11,464 

220 

302,000 


1,042,085 
29.0 


1906. 


102,614 

18,078 

24,471 

26,235 

28,219 

166, 117 

26,455 

13,338 

23,479 

3,858 

59,524 

331 

199,406 

882 

10,582 

220 

350,153 


1,053,802 
33.2 


106,923 

16,975 

28,417 

23,778 

25,353 

157,156 

30,203 

15,212 

25,243 

3,858 

79,3d6 

110 

204,848 

772 

11,464 

2» 

365,166 


1,095,064 
33.3 


IMPORTS  AND  EXPORTS. 

In  recent  years  the  production  of  lead  in  the  world  and  also  in  the 
United  States  has  steadily  increased.  The  consumption  of  lead  in 
the  world  and  also  in  this  country  has  likewise  increased,  though  the 
latter  is  gaining  faster  in  production  than  it  is  in  consumption,  as  is 
evidenced  by  the  material  reduction  in  the  imports  of  lead  as  shown 
in  the  following  table,  according  to  the  records  of  the  Bureau  of  Statis- 
tics of  the  Department  of  Commerce  and  Labor. 

Lead  imported  and  entered  for  consumption  in  the  United  States,  1900-1907,  in  pounds. 


Yiar. 

Om  and  droaa. 

l^igs  and  bars. 

Sheets,  pipe,  and 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Vftlue. 

1900 ...... 

30. 30^.742 
10,324,110 

41,155,130 

19,015,540 

49,520,990 

*t44,5bU,25H 

612,893,^75 

9(i2^.@02 
272,at*ti 
310,005 
710, 13.^ 
328.279 
7S4,^S 
i*  756, 545 
6  280,^2 

3,073,01ft 
3,0(M,157 
1L^  443,015 
Sl,972,*a5 
17.334,033 
10,379,753 
24,882,983 
15,660,015 

t70,l4l 
S!J,05C 
319,036 
2,^,  135 
480,823 
329,209 
WJ0,9B8 
71^, 179 

27,946 
50,735 
224,209 
17,008 
08,5SL 

77,oeg 

340,177 
734,418 

11.393 
2.773 
7,765 
810 
2,441 
3.813 
17,260 
39,210 

SSr7       %i{fLfW!i 

lOQl 

1,234         3&l,49 

1002, 

5.258        64a,0O 
1,580         973.(M3 
5,277         816.  S» 
1,130     l.llS,™ 
4,503   «1.7^29& 

1903 

1904., 

1905.-- 

1900 

1907. 

3,460  nM'M 

a  Exclusive  of  587,731  pounds  of  base  bullion,  valued  at  115,635. 
&  Exclusive  of  1,190,224  pounds  of  base  bullion,  valued  at  135,303. 


Imports  of  lead,  refined,  in  ore,  and  in  base  bullion;  sources  and  quantities,  190t-1907, 

in  pounds. 


Country. 


1902. 


1903. 


United  Kingdom. 
Germany. 


792,607 
952,878 


1,552,772 

1, 409, 920 

451,331 


1904. 


494,556 
731,222 
105,661 


Total  from  Europe l    3,087,678 

British  North  America 19, 464, 937 

Mexico 187, 484,  Wit) 

South  America '    5, 380, 306 

other  countries 12, 1()3 


3,414,029   1,391,439 

19,200,806  17,903,798 

186,136,779  205,805,911 

3,895,536  I   579,918 

10<i,336  22,246 


1905. 


1,589,859 
250,241 
117,699 


1,957,799 

16,362,916 

175,167,694 

3,154,483 

112,516 


Total  Imports 215,420,750   212,813,486  225,703,312  196,755,408 


9,852,760 
2,006,369 
3,920,313 


1907. 


433,971 

456, 6« 

6,922,276 


15,779,442 

18,514,244 

133,512,526 

315,265 

147,462 


168,268,939 


7,812,8» 

13,272,900 

137,543,683 


116.8 


159,629,711 
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In  the  foregoing  table,  98  per  cent  of  the  imports  of  lead  from 
Em'ope  in  1907  were  in  the  form  of  refined  lead,  while  90  per  cent  of 
the  imports  from  all  other  countries  consisted  of  ore  and  base  bullion. 

Leadf  and  manufactures  of  Uad^  of  domestic  production^  exported^  1900-1907 ^  in  pounds. 


Year. 


1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 


Manufactures  of  lead. 


Quantity.         Value. 


a  363,600 
"*a496,'466' 
**o464,'423' 
'a  364,' 226" 

043^953' 
"a  445, 602" 
"o665,'756' 
"a  729,' 696' 


r 


&S130, 
c240, 
&178, 
c230, 
6  153, 
c256, 
6  127, 
c357, 
6160, 
C451, 
6  156, 
C506, 
6175, 
c590, 
6  269^ 
C679, 


Pigs,  bars,  and  old. 


Quantity.         Value. 


1,993,773 

4,787,107 

6,642,760 

112,644 

70,408 

125,332 

147,551 

110, 104 


S88,664 
214,842 
286,648 
6,210 
3,478 
5,623 
9,065 
7,096 


Total 
value. 


$459,571 
624,634 
696,010 
491,362 
616,126 
667,861 
775,776 
956,078 


•  Type. 


6|VaIue  of  type. 


c  Value  of  all  other  manufactures. 


LEAD  DRAWBACK. 


A  bill  modifying  the  regulations  concerning  the  smelting  of  lead 
ore  in  bond,  and  increasing  the  drawback  from  90  to  99  per  cent  of 
the  import  duties,  was  introduced  at  the  last  session  in  both  Houses  of 
Congress  and  referred  to  the  appropriate  committees. 

CONSUMPTION. 

In  previous  statements  of  lead  consumption  in  these  reports  it  has 
been  the  custom  to  take  into  account  the  smelter  stocks  of  lead  at  the 
beginning  and  at  the  close  of  the  year.  It  is  not  to  be  denied  that  for 
the  individual  year  this  gives  closer  fibres.  However,  it  is  just  as  true 
that  account  of  trade  stocks  should  also  be  taken  to  arrive  at  accurate 
results;  but  this  is  manifestly  outside  the  scope  of  this  office.  More- 
over, in  a  year  such  as  1907,  when  smelter  stocks  were  largely  in- 
creased, the  prompt  publication  of  authentic  figures  of  such  stocks 
would  have  a  speculative  interest  to  the  stock  market  which  it  is 
highly  desirable  should  not  accrue  to  a  government  statistical  annual. 
Producers  with  large  accumulations  of  stock  are  naturally  averse  to 
giving  out  such  figures  even  for  publication  as  totals.  In  1907  com- 
plete figures  for  stocks  on  hand  at  close  of  year  were  not  obtainable, 
and  the  result  of  the  calculation  for  consumption  has  therefore  been 
expressed  as  "lead  available  for  consumption.''  For  faciUty  of  com- 
parison of  consumption  in  the  United  otates  with  that  of  the  world, 
the  consumption  or  the  former  has  been  calculated  with  and  without 
stocks  for  a  period  of  ten  years,  as  shown  in  the  following  table. 
Consumption  of  lead,  as  shown  in  the  second  column,  means  the  pro- 
duction of  refioed  lead  plus  excess  of  exports  over  imports  or  mmus 
excess  of  imports  over  exports.  Additions  made  to  stock  during  the 
year  will  thus  appear  as  consumed,  but  as  such  stocks  are  apt  to  go  into 
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the  market  within  the  next  year  and  cut  down  the  apparent  consump- 
tion to  that  extent,  they  thus  compensate  in  the  long  run,  leaving  an 
accurate  average  measure  of  the  consumption.  The  statistics  of  con- 
sumption of  foreign  countries  as  given  in  the  table  are  taken  from  the 
estimates  of  the  Metallgesellschaft  and  the  Metallurgische  Gesell- 
schaft  A-G,  which  are  also  compiled  without  regard  to  stocks.  In 
the  following  table,  the  first  column  gives,  for  the  sake  of  comparison, 
the  consumption  with  stocks  taken  into  consideration;  the  remainder 
of  the  table  disregards  stocks.  In  neither  column  showing  the 
United  States  consumption  is  the  production  of  secondary  lead  taken 
into  account.  This,  so  far  as  known,  amounted  to  9,990  tons  in  the 
form  of  pig  lead,  and  15,508  tons  of  lead  recovered  in  the  form  of  alloys. 
Inasmuch  as  this,  for  the  purposes  for  which  it  wtis  used,  took  the 
place  of  so  much  primary  lead,  there  should  be  added  to  the  figure  of 
consumption  in  1907,  as  representing  the  consumption  of  secondary 
lead,  25,498  tons. 

World's  consumption  of  pig  lead  exclusive  of  secondary  lead,  1898-1907,  in  short  tons 


Year. 


1899 
1900 
1901. 
1902. 
1903 
1904 
1905 
190<1 
1907 


United  States. 


Stocks  con- 
sidered. 


227,452 
226,315 
269,302 
271,934 
332,484 
300,167 
319,543 
347,015 
370,337 
a  390, 939 


Stocks  dis- 
regarded. 


225,177 
230,294 
279,172 
284,126 
300,643 
284,656 
320,330 
343,682 
376,981 
386,351 


In  foreign 
countries, 
stocks  di»- 
regarded. 


Total 
world's 
consump- 
tion, stocks 
disregarded. 


651,018 
652,782 
667,002 
663,805 
685,079 
701,945 
719,471 
736,998 
703,378 
697,205 


876,195 

883,076 

946,174 

947,931 

965,722 

966,501 

1,039,801 

1,080,680 

1,080,359 

1,083,556 


United 

States 

percentage 

oftotaL 


25.70 
26i06 
2a  50 
29  97 
3a  50 
2&85 
3a  81 
3L90 
34  89 
35.66 


a  Sec  table  consumption  of  load  in  the  United  States  in  1906-7. 

Consumption  of  lead,  stocks  and  secondary  lead  disregarded^  in  1906-7 y  by  countries,  in 

short  tons. 


Country. 


Australia 

Austria-Hungary 

Belgium 

Canada 

France 

Germany 

Crreat  Britain... 

Holland 

Italy 


1906. 


4,960 
26,235 
25,022 
17,416  I 
94,6aS 
214,838 
213,956 
5,512  I 
33,400  ' 


1907. 


Country. 


1907. 


5,952 

27,778 

34,723 

15,983 

89,397 

206,130 

214, 2S7 

5,732 

33,290 


Japan i  15,983  , 

Russia 27,558  t 

Switzerland \  5,642  , 

Other  European  countries  3,307 

Other  countries 14,661 

United  States 376,981 

Total 1,080,359 


15,963 
27,668 
5,842 
3,417 
11,023 
386,351 


I 


1,083,556 


The  following  table  has  already  been  given  out  in  the  advance 
sheet  of  lead  production  for  1907,  but  it  is  here  reproduced  with  the 
addition  of  the  figures  of  secondary  lead  production.  Stocks,  both 
domestic  and  foreign,  and  production  are  in  terms  of  refined  lead; 
imports  and  exports  are  in  finished  state;  antimonial  lead  is  in  mar- 
ketable form;  lead  in  ores  and  bullion  is  excluded.  The  figures  for 
refined  and  antimonial  load  and  for  domestic  stocks  ("except  as  noted) 
are  based  upon  direct  returns  from  all  known  operating  refineries  and 
from  all  known  smelters  producing  pig  lead  from  the  soft  lead  ores  of 
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the  Mississippi  Valley.  All  other  figures  are  from  statistics  compiled 
by  the  Bureau  of  Statistics  of  the  Department  of  Commerce  and 
Labor. 

Consumption  of  lead  in  the  United  States  in  1906-7 ^  in  short  tons. 


Supply: 

Stx)ck  beginning  of  year- 
Domestic 

Foreign 

Total  production- 
Refined  lead 

Antimonial  lead 

Imports,  foreign,  refined. 


Total  available  supply. 


Withdrawn: 

Stock  close  of  year — 

Domestic 

Foreign  in  bond 

Refined  in  bond  from  foreign  base  bullion  Eind  ores  and  exported. 
Lead  in  manufactures  exported  under  drawback 


Total  withdrawn 

Apparent  consumption  of  lead 

Primary  lead  available  for  consumption  in  the  United  States. 
Total  production  secondary  lead 

Total  available  Ic^ad 


3,975 
56 

404,669 
10,546 
11,763 


431,086 


4,571 
64 

48,558 
1,516 


54,709  I 
376,37: 


1907. 


4,571 
64 

414,189 
9,910 
9,277 


438,011 


47 
45,782 
6  1,243 


47,072 


390,939 
25,498 


410,437 


a  Unknown  owing  to  refusal  of  one  company  to  furnish  information  under  this  head, 
much  larger  than  in  1906. 
b  Not  including  a  small  unknown  amount  in  miscellaneous  manufactures. 


Undoubtedly 


MARKET  AND  PRICES. 

The  year  opened  with  large  stocks  in  the  hands  of  consumers,  par- 
ticularly in  the  electrical  and  plumbing  trades,  which,  according 
to  the  Oil,  Paint,  and  Drug  Reporter,  are  responsible  for  two-thirds 
of  the  consumption.  With  the  first  premonitory  indications  of  the 
depression  the  trades  began  to  use  up  their  stocks,  and,  prices  remain- 
ing stationary  for  some  time  with  light  demand,  large  stocks  accu- 
mulated at  the  smelters. 

At  the  beginning  of  the  year  pig  lead  sold  at  6  cents  per  pound  for 
common  grades  and  6.10  cents  for  corroding  lead,  rrices  held  up 
until  June,  reaching  a  top  figure  in  the  open  market  of  6.35  cents, 
the  highest  in  thirty  years;  but  from  June  they  sagged  gradually 
until  November  18,  wlien,  with  lead  at  4.40  cents  per  pound,  the 
American  Smelting  and  Refining  Company  withdrew  its  support 
from  the  market,  which  rapidly  declined  until  December  16,  when 
lead  reached  3.50  cents  per  pound,  the  low-water  mark  of  the  year 
and  fhe  lowest  selling  price  in  ten  years.  The  year  closed  with  lead 
selling:  at  3.75  cents.  In  London  soft  Spanish  lead  sold  during  the 
year  from  £22  5s.  per  long  ton  (4.83  cents  per  pound)  down  to  £13 
per  ton  (2.82  cents  per  pound),  closing  at  £14  5a.  per  ton  (3.09  cents 
per  pound. 

In  the  following  table  are  shown  the  highest  and  the  lowest  prices 
of  lead  at  New  York  in  each  month  during  the  last  seven  years.  All 
figures  for  prices  are  for  cents  per  pound.  Those  for  1906  and  1907 
are  based  upon  daily  quotations  published  in  the  Engineering  and 
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Mining  Journal  and  those  for  preceding  years  on  quotations  published 
in  the  Iron  Age. 


Highest  and  lowest 

prices  of  lead  at  New  York 

aty,  monthly,  1901-1907,  in  cents  per  pound. 

Year. 

January. 

February. 

March. 

April. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1901 

4.37} 
4.10 
4.10 
4.50 
4.60 
5.60 
6.00 

4.37} 
4.00 
4.05 
4.25 
4.45 
5.60 
6.00 

4.37} 

4.10 

4.10 

4.50 

4.60 

5.60 

6.00 

4.37} 
4.05 
4.05 
4.40 
4.45 
6.35 
6.00 

4.37} 
4.10 
4.65 
4.60 
4.60 
5.35 
6.00 

4.37} 
4.05 
4.10 
4.60 
4.46 
6.35 
6.00 

4.37i 

4.10 

4.65 

4.60 

4.55 

5.50 

6.00 

4.37} 
4.05 

1902      

1903 

4.35 

1904 

4.50 

1905 

4.50 

1906 

Si  35 

1907 

&00 

1 

May. 

June. 

July. 

August. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest 

1901  

4.37i 
4.10 
4.35 
4.50 
4.55 
5.75 
6.00 

4. 37  J 

4.05 

4.30 

4.25 

4.50 

5.50 

6.00 

4.37} 
4.10 
4.35 
4.35 
4.55 
6.75 
6.00 

4.37} 

4.05 

4.10 

4.20 

4.50 

5.75 

5.75 

4.37} 
4.10 
4.10 
4.30 
4.60 
5.76 
i5L75 

4.37} 
4.05 
4.05 
4.J0 
4.60 
6.76 
6.25 

4. 37  J 

4.10 

4.10 

4.20 

4.85 

6.75 

&25 

4.37} 
4.05 

1902 

1903 

4.06 

1904 

4.10 

1905 

4.60 

1906 

5t75 

1907 

5i25 

1 

Year. 

September. 

October. 

November. 

December. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest 

1901 

4.37i 

4.10 

4.40 

4.25 

4.90 

5.75 

5.25 

4.37i 
4.05 
4.10 
4.20 
4.85 
5.75 
4.75 

4.37} 

4.10 

4.40 

4.30 

5.30 

5.75 

4.75 

4.37} 
4.05 
4.35 
4.20 
4.85 
5.75 
4.75 

4.37} 
4.10 
4.40 
4.50 
5.40 
5.75 
4.75 

4.37i 

4.05 

4.10 

4.20 

5.15 

5.75 

4.00 

4.37} 
4.10 
4.25 
4.65 
5.90 
6.00 
4-10 

4.00 

1902           

4.  OS 

1903 

4.10 

1904 

4.60 

1905 

5l25 

1906 

a  75 

1907 

a35 

SUMMARY. 

The  following  tabular  statement  gives  the  general  items  regarding 
domestic  and  world  production  and  consurnption.  The  figures  for 
domestic  items  are  those  compiled  by  this  office,  and  the  figures  for 
the  world  items  are  based  upon  statistics  compiled  by  the  Metall- 
gcsellschaft  and  the  Metallurgische  Gesellschaft,  A.-G. : 

Summary  of  had  statistics^  in  short  tons. 

Production  of  refined  lead  in  the  United  States 414, 189 

Production  of  desilvered  lead  in  the  United  States 314, 241 

Production  of  soft  lead  in  the  United  States 129,607 

Production  of  antimonial  lead  in  the  United  States 9, 910 

Total  production  of  lead  in  the  United  States  from  domestic  ores 365, 166 

Production  of  secondary  lead  in  the  United  States 25, 498 

Excess  of  exports  of  refined  lead  over  imports 37, 748 

Consumption  of  lead  in  the  United  States  (disregarding  stocks) 386, 351 

World  production  (approximate) 1, 095, 064 

World  consumption  (approximate') 1, 083. 556 

United  States  percentage  of  world  production 33. 3 

United  States  percentage  of  world  consumption 35.6 

World  rank  of  United  States  in  production  of  lead Firet. 

World  rank  of  United  States  in  consumption  of  lead Firet. 


ZINC. 

By   C.  E.  SlEBENTHAL. 


INTRODUCTION. 

An  advance  statement  of  the  production  and  consumption  of  zinc 
in  the  form  of  spelter  in  the  United  States  in  1907  as  compared  with 
1906  has  already  been  issued.  The  present  report  contains,  in  addi- 
tion, the  production  of  various  zinc  pigments,  tne  recovery  of  metallic 
zinc  from  secondary  sources,  and  a  r6sum6  of  metallurgical  advance 
and  of  trade  conditions  for  the  year. 

The  statistics  of  production  m  this  country  are  based  upon  con- 
fidential returns  to  the  Survev  by  each  zinc-smelting  company  in 
operation  during  the  year.  The  statistics  of  domestic  consumption 
are  taken  in  part  from  these  smelter  returns  and  in  part  from  the 
records  of  the  Bureau  of  Statistics  of  the  Department  of  Commerce 
and  Labor,  while  the  tables  for  foreign  production  and  consumption 
are  compiled  from  the  sources  indicated. 

This  report,  in  form  and  substance,  is  necessarily  modeled  closely 
after  its  predecessors,  in  particular  after  the  report  for  1906.  The 
attempt  in  that  report  to  distribute  the  production  of  the  metals  more 
closely  according  to  the  source  of  ore  met  with  general  approval. 
The  only  innovations  in  the  present  report  are  the  inclusion  of  sta- 
tistics from  mme  operators  in  the  Mississippi  Valley,  a  more  systematic 
attempt  to  ascertain  the  recovery  of  tne  metals  from  secondary 
sources,  and  the  comparison  of  mine  and  smelter  state  totals  on  the 
basis  of  the  whole  production  of  zinc,  both  metal  and  pigment. 

STATE  OF  ZINC  INDUSTRY  IN  1907. 

The  extreme  activity  of  the  first  half  of  the  year  1907  more  than 
compensated  for  the  dullness  of  the  last  half,  so  that  the  production 
of  spelter  for  the  whole  year  exceeded  the  ratio  of  increase  established 
by  1906.  Some  new  smelters,  in  course  of  erection  in  1906,  were 
completed  in  1907,  but  several  old  style  coal-fired  furnaces,  which  it 
had  been  contemplated  to  fire  up,  remained  in  idleness  on  account 
of  the  depressidh.  In  the  zinc-mining  industry,  for  the  same  reason, 
several  large  propositions  of  unwatenn?  and  reopening  old  workings 
and  some  proposed  mergers  of  individual  companies  were  allowed 
to  lapse. 

In  the  Upper  Mississippi  Valley  district  there  was  much  activity, 
both  in  mining  and  in  prospecting;  in  the  western  Kentucky  district 
the  industry  was  at  a  standstill;  and  in  the  north  Arkansas  district 
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prospecting  was  actively  carried  on  and  there  was  an  average  pro- 
duction, in  the  JopUn  district  the  low  price  of  ore  during  the  latter 
f)art  of  the  year  enforced  the  closing  of  many  of  the  mines,  particu- 
arly  of  the  Oronogo-Duenweg  sheet-^ound  belt.  In  the  Eastern 
States,  as  noted  elsewhere,  the  promise  of  the  earlier  part  of  the 
year  was  not  fulfilled,  but  there  was  an  average  production  at  the 
usual  locaUties.     In  the  Western  States  declines  were  general. 

The  United  States  in  1907  became  the  dominant  factor  in  the 
zinc  industry,  leading  all  other  countries  in  production  as  well  as 
in  consumption,  and  exceeding  the  spelter  proauction  of  the  German 
Empire  for  the  first  time. 

PRODUCTION. 

The  production  of  primary  spelter  **  (crude  metallic  zinc  derived 
from  ore)  in  the  United  States  in  1907  was  249,860  short  tons.  This 
production,  which  includes  26,115  tons  of  spelter  obtained  from  the 
smelting  of  foreign  ores,  shows  an  increase  or  25,090  tons,  or  11.2  per 
cent  over  1906,  and  is  the  largest  production  in  the  history  of  the 
industry.  The  exact  annual  progress  is  indicated  in  the  following 
table: 


Annual  production  of  spelter  in  the  United  States,  1873-1907,  in  short  tons. 


1873 7,343 

1875 05,833 

1880 23,239 

1882 33,765 

1883 36,872 

1884 38,544 

1885 40,  688 

1880 42,641 

18S7 50,340 

1888 55,903 

1889 58,860 

1890 63,683 

1891 80,873 

1892 87,260 

1893 78,832 


1894 75,328 

1895 89,686 

1896 81,499 

1897 99,980 

1898 115,399 

1899 129,051 

1900 123,886 

1901 140,822 

1902 156,927 

1903 159,219 

1904 186,702 

1905 203,849 

1906 224,770 

1907 249.860 


PRODUCTION  BY  STATES. 

In  accordance  with  the  plan  adopted  for  1906,  two  tabulations 
of  the  spelter  production  of  the  country  in  1907  are  given  herein, 
one  showing  tne  locality  from  which  the  ores  were  derived,  the 
other  the  locality  in  which  they  were  smelted.  Each  method  has 
its  special  interests  and  advantages,  depending  on  whether  the 
view  point  be  that  of  producer  or  consumer,  or  that  of  resources. 
Moreover,  the  exclusive  use  of  either  method  does  an  injustice  to 
some  branch  of  the  industry  and  to  some  part  of  the  country. 

These  state  totals  are  compiled  entirely  from  confidential  reports 
by  each  zinc-smelting  company  in  operation  in  the  United  States  in 
1907.  Only  primary  spelter  is  here  included,  the  recovery  of  sec- 
ondary spelter  being  given  in  a  later  table. 

a  In  mineral  Resources  for  190f»,  page  461,  zinc  derived  from  ore  was  called  "primarysi)elter"  to  distinguish 
it  from  the  secondary  spelter  recovered  from  such  sources  as  drosses,  skimmings,  and  old  metal.  Tb« 
former  has  also  been  called  "  virgin"  spelter  and  the  latter  has  Ijcen  called  "remelted  spelter.  '*  The  dis- 
tinctive origin  is  more  plainljr  suggested  by  the  tenns  "  primary  spelter"  and  "secondary  spelter"  and  they 
will  1x5  used  hereinafter.  \Vhere  the  word  "spelter"  is  used  without  qualification  "primary  spelter"  will 
be  understood." 
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The  following  table  shows  the  sources  of  all  ores  and  concentrates 
smelted  for  zinc  in  the  United  States  in  1907  and  the  quantity  of 
zinc  actually  derived  from  the  ores  from  these  respective  sources: 

Production  of  spelter  in  the  United  States  in  1906-7,  apportioned  according  to  source 

of  ore,  in  short  tons. 


• 

1906. 

1907. 

Source. 

Quantity. 

Percent- 
age of 
total. 

Rank  of 
State. 

Quantity. 

Percent 
age  of 
total. 

Rank  of 
State. 

Arizona 

64 
1,801 

0.032 
.90 

17 

7 

77 

1,911 

140 

26,077 

3,508 

1,446 

220 

13,850 

141,824 

0 

1,692 

13,573 

136 

719 

181 

16 

1,972 

771 

0 

15,273 

0.03 

.85 

.06 

11.66 

1.57 

.05 

.10 
6.19 

.16 

.0004 
C3.39 

18 

Arkansas 

8 

California 

16 

Colorado , 

32,456 
573 
282 
201 
3,902 
335 

16.25 
.29 
.14 
.10 
1.96 
.17 

1? 

14 
15 
6 
13 

2 

Idaho 

6 

Tllfnoit* 

10 

Iowa 

14 

Kansas 

4 

Eentockv 

13 

Mninn 

20 

Missouri 

130,348 

1,415 

1,768 

11,206 

555 

65.27 

.71 

.88 

6.61 

.28 

1 
9 
8 
3 
12 

1 

Montana. . 

Nevada 

.76 
6.07 
.06 
.32 
.08 
.0007 
.88 
.34 

9 

New  Jersey 

5 

New  Mexico 

17 

OHahoiPft 

12 

Tenwssee, 

124 

8 

2,449 

1,143 

7 

11,057 

.06 
.004 

1.23 
.57 
.004 

5.54 

16 
18 

6 
10 
19 

4 

15 

Texas 

19 

TTta^  ,       , ,                   

7 

Virginia 

11 

Washington 

Wisoonan 

6.83 

Z 

Total  from  United  States  ores. . . 

199,694 

100.00 

223,745 

100.00 



Foreign: 

BHtJsh  CnliiTnWft 

201 
24,875 

.80 
99.20 

545 
25,570 

2.09 
97.91 

Mexico 

Total  from  foreign  ores 

25,076 

100.00 

26,115 

100.00 

Grand  total 

244,770 

249,860 

The  subjoined  table  is  designed  to  show  the  localities  in  which 
spelter   was   made. 

Production  of  spelter  in  the  United  States,  1902-1907,  apportioned  according  to  locality 
in  which  smelted,  in  short  tons. 


1902.            1903. 

1904. 

1905. 

1906. 

1907. 

Colorado ; 

877 

4.871 
a  14. 893 

47.740 
107,048 

12,150 

6,599 

a  24, 513 

46,606 

114,287 

11,844 

6,260 

29,930 

47,939 

129,504 

11,077 

6,303 

Eastern  and  Southern  States 

12,180         12,301 

6  47,096      6  47,659 

86,564         88,388 

11,087           9,994 

37, 626 

Illinois 

66,056 

Kansas 

134,108 

Missouri 

11,732 

OVIahoTTift ,  - 

5,035 

1 

Total 

c 156, 927    d  159, 219 

« 186, 702 

203,849 

7224,770 

249,860 

o  Including  West  Virginia. 

6  Including  Indiana. 

e  Including  2,675  short  tons  dross  spelter. 

d  Including  3,302  short  tons  dross  spelter. 

« Including  3,300  short  tons  dross  S3)elter. 

/  Primary  spelter  derived  direct  from  ores  and  exclusive  of  1,500  tons  of  dross  spelter. 

ZINC  PIGMENTS. 

There  are  four  white  pigments  which  have  zinc  for  a  base,  either 
in  whole  or  in  part,  namely,  zinc  oxide,  leaded  zinc  oxide,  zinc-lead 
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oxide,  and  lithophone.  All  of  these  may  be,  and  the  first  three 
usually  are.  made  directly  from  ore. 

Zinc  oxiae  is  the  most  unportant  of  these  pigments.  In  European 
practice  the  oxide  is  made  from  spelter,  but  in  this  country  it  is 
generally  made  directly  from  the  ores,  though  in  1907  of  the  whole 
production  3,805  tons  was  made  from  spelter.  The  production  of 
zinc  oxide  in  the  United  States  fell  off  slightly  in  1907,  being  71,784 
short  tons,  as  compared  with  74,680  short  tons  in  1906,  a  decrease 
of  2,896  tons,  very  closely  corresponding  to  the  imports  of  zinc  oxide, 
which  amounted  in  1907  to  2,837  tons.  The  exports  of  zinc  oxide 
for  the  same  period  were  13,257  tons. 

Leaded  zinc  oxide  and  zinc-lead  oxide  are  produced  from  ore,  both, 
in  some  cases,  at  the  same  plant,  the  zinc-lead  containing  somewhat 
the  larger  percentage  of  lead.  The  combined  production  of  these 
two  pigments  in  1907  was  13,516  tons  as  compared-  with  8,124  in 
1906.  This  increase  was  a  result  of  the  completion  of  the  plant  of 
the  Ozark  Smelting  and  Mining  Company,  at  Coffeyville,  Kans., 
and  the  enlargement  of  the  works  of  the  United  States  Smelting 
Company  at  Canon  City,  Colo.  The  large  plant  of  the  Tri-Bullion 
Smelting  and  Development  Company,  in  course  of  erection  at  Can- 
on City,  Colo.,  is  expected  to  be  completed  the  latter  part  of  1908. 

Lithophone  is  an  intimate  mixture  by  chemical  precipitation  of  zinc 
sulphide  and  barium  sulphate.  It  is  now  generally  manufactured 
from  spelter,  but  the  precipitated  zinc  sulphide  obtained  from  mine 
water  by  the  Waring  process  operated  at  the  plant  of  E.  E.  Dwight 
&  Co.,  near  Webb  City,  Mo.,  vrilt  be  used  in  the  manufacture  of  litho- 
phone.    Production  was  expected  to  begin  early  in  1908. 

The  zinc  content  of  the  1907  production  of  zinc  pigments,  as  given 
above,  excluding  that  made  from  spelter,  was  56,931  short  tons. 

SECONDARY  ZINC. 

In  the  ordinary  method  of  galvanizing,  where  the  material  to  be 
coated  is  dipped  into  a  bath  of  molten  zinc,  there  is  great  loss  of 
zinc  in  tlie  form  of  somioxidized  skimmings  and  of  hard  zinc  drosses, 
caused  by  the  alloy  formed  by  the  zinc  with  the  iron  of  the  tank  and 
of  the  article  to  be  galvanized.  Tliis  loss  is  approximately  50  por 
cent.  In  the  larger  galvanizing  plants  there  are  furnaces  to  renne 
these  skimmings  and  drosses  and  recover  the  spelter.  But  there  are 
many  small  independent  plants  and  some  large  ones  which  make  a 
practice  of  buying  up  galvanized  skimmings  and  drosses  and  recover- 
ing the  spelter.  Onc^  in  a  while  the  zinc  smelters  running  on  ore 
find  occasion  to  work  in  a  quantity  ot  secondary  material.  In  such 
cases  they  have  made  the  proper  returns  to  the  Geological  Smvey, 
and  account  has  been  heretofore  taken  of  such  production  in  these 
reports  as  dross  spelter.  A  considerable  quantity  of  old  metal  in 
the  form  of  various  alloys  of  zinc  and  copper  and  other  metals  is 
also  worked  over  and  brought  up  to  the  desired  composition  by  the 
addition  of  new  metal.  In  the  preparation  of  this  report  the  attempt 
was  made  to  get  returns  of  production  from  as  many  of  these  refinenes 
as  possible.  The  table  given  below  embodies  the  output  of  33  of 
the  largest  refineries  of  secondary  zinc.  The  recovery  of  secondary 
zinc  is  rapidly  increasing,  as  is  sho\\Ta  by  the  falling  off  in  exports 
of  zinc  dross  from  15,887  short  tons  in  1906  to  8,593  short  tons 
in   1907,  and  this  in  spite  of  a  large  increase  in  the  use  of  zinc 
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for  galvanizing.  The  refinery  of  the  Clarksburg  Zinc  Company,  at 
Clarksburg,  W.  Va.,  was  completed  late  in  1907  and  operated  three 
months.  It  has  a  daily  capacity  of  7  tons  of  secondary  spelter.  On 
a  later  page  the  production  of  secondary  spelter  in  Europe  is  given. 

Production  of  secondary  zinc  in  1907. 

Secondary  spelter short  tons. .  18, 841 

Recovered  zinc  in  alloys do 1,417 

Total  secondary  zinc do 20,258 

Inasmuch  as  this  secondary  spelter  takes  the  place  of  so  much 
primary  spelter,  it  is  to  be  added  to  the  figures  of  consumption  of 
zinc  in  amving  at  the  actual  consumption. 

COMPARISON  OF    STATE  TOTALS,  BASED    ON    SMELTER  AND  ON 

MINE  REPORTS. 

The  foregoing  figures  for  production  of  spelter  by  the  respective 
States  are  compiled  from  reports  from  individual  zinc  smelters.  For 
several  years  the  production  of  the  more  valuable  metals  in  the  West- 
ern States  has  been  also  obtained  by  the  Geological  Survey  from 
reports  of  individual  mines.  In  1906  the  same  method  was  followed 
in  the  Atlantic  States,  and  in  1907  this  process  was  extended  to  cover 
the  whole  country.  In  order  to  put  tne  smelter  production  on  the 
same  basis  as  the  mine  figures,  all  the  zinc  which  was  manufactured 
into  pigment  directly  from  ore  (excluding  the  quantity  in  zinc  oxide 
manufactured  from  spelter,  the  inclusion  of  wnich  would  entail  its 
dupUcation  in  the  totals)  is  added  to  the  production  of  metallic  zinc. 
The  zinc  recovered  from  secondary  sources  is  excluded,  since  it  has 
already  been  once  reckoned  as  spelter.  These  facts  must  be  borne 
in  mind  in  comparing  this  table  with  the  preceding  table.  The  State 
totals  obtained  oy  each  method  are  compared  in  the  following  table: 

Comparison  of  State  totals  of  the  production  of  zinc,  hosed  on  smelter  and  mine  reports^ 

in  short  tons. 


Arizona... 
Arkansas.. 
California. 
Colorado.. 
Ide^o. 


Illinois 

Iowa 

Kansas 

Kentucky . . . 

Maine 

Missouri 

Montana 

Nevada 

New  Jersey.. 
New  Mexico. 
Oklahoma. . . 


Texas 

Utah 

Virginia. . . 
Wisconsin. 


State. 


I 


Totals  based     Totals  esti- 

on  smelter    I  mated  from 

reports.        mine  reports. 


I 


Total. 


1,911  1 
140  i 
33.044  I 
3,508 
l,4(i8 
220 
13,8r)0  '■ 
385 
1 
142,024 
0  I 
1,692 
£9,588 
1,038 
719 
181 
16 
2,447  ; 
771  , 
16,984  ; 

280,670 


Differences. 


114 

474 

110 

20,394 

3,493 

737 

145 

17,772 

0 

0 

110,752 

122 

1,084 

09,3(i9 

375 

l,(i57 

109 

22 

2,720 

0 

18,490 

250.951 


Smelter 
excess. 

Mine 
excess. 

25 

1,437  1 

24  1 

7,250  1 

15  , 
75 

3,922 

38.-,  ' 
1 
25,272 

123 

708 

9, 78i 

0<.3 

938 

72 

6 

279 

771 

i,'606 
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The  smelter  State  totals  represent  actual  recovery  and  are  found 
by  summing  up  the  total  production  reported  by  all  companies  for 
each  State,  respectively,  all  pigments  being  recalculated  back  to  equiv- 
alent metallic  zinc  on  the  oasis  of  average  analysis  of  product.  In 
compiling  the  mine  totals  each  producing  property  is  requested  to 
report  actual  tonnage  of  zinc  ores  and  concentrates  shipped,  and  from 
this  the  zinc  content  is  reckoned  by  assay  value.  From  that  zinc  con- 
tent 15  to  25  per  cent,  according  to  the  character  of  the  ore,  is  de- 
ducted for  smelting  losses,  and  tne  remainders  thus  obtained  from  all 
the  producing  properties  in  each  State  are  combined  to  afford  the  total 
for  the  respective  States.  It  is  clear  that  by  either  method  the  cor- 
rectness of  the  totals  is  dependent  upon  complete  and  correct  returns 
from  every  producing  mine  and  smelter.  It  is  further  essential  to  the 
correctness  of  the  mine  totals  that  the  assay  content  and  the  theoret- 
ical recovery  be  correctly  estimated.  Theoretically,  the  State  totals  as 
compiled  from  smelter  reports  and  from  mine  reports,  respectively, 
shomd  agree  fairly  closely.  As  a  matter  of  fact,  they  show  considera- 
ble divergence.  These  discrepancies,  giving  rise  to  ''smelter  excess" 
or  ''mine  excess,'*  may  be  the  result  of  one  cause  or  of  a  combina- 
tion of  causes,  among  which  are  lag  in  the  smelting  of  the  ore;  lag 
in  the  mining,  owing  to  which  the  smelter  depletes  its  ore  stocks; 
error  in  calcmating  metallic  contents  from  assay  and  in  estimating 
recovery;  and  in  exact  distribution  of  ore  by  States  according  to 
source.  These  various  causes  have  been  considered  somewhat  more 
fully  in  the  lead  report. 

SMELTER  AND  MINE  STATE  TOTALS. 

In  Arkansas  the  smelter  excess  is  undoubtedly  due  to  error  in 
apportionment  of  ore  by  the  smelters.  In  Colorado  the  smelter  excess, 
7,250  tons,  partly  accounts  for  the  mine  excess  of  11,027  tons  in 
1906.  The  smelter  excess  in  Illinois  is  probably  owin^  to  error  in 
distribution,  possibly  in  part  to  lag  in  mining.  The  mme  excess  in 
Kansas  is  undoubtedly  clue  to  error  in  distribution,  the  spelter  pro- 
duction being  partly  credited  to  Missouri,  as  explained  in  the  lead 
report.  The  smelter  excess  in  Kentucky  is  due  purely  to  lag.  The 
smelter  excess  in  ^lissouri  is  partly  due  to  lag  (over  10,000  tons  of 
concentrates  from  Missouri  being  in  stock  at  one  smelter  on  Decem- 
ber 31,  1906)  and  partly  due  to  error  in  distribution,  ore  from  Okla- 
homa and  Kansas  being  attributed  to  Missouri  by  the  smelters.  The 
smelter  excess  in  Nevada  seems  to  be  due  to  error  in  the  mine  total. 
The  mine  excess  in  New  Jersey  is  due  to  the  exportation  of  zinc  ore 
as  noted  in  the  table  of  exports.  The  smelter  excess  in  New  Mexico 
is  due  to  the  closure  of  a  largo  mine  pending  the  construction  of  a 
reduction  plant.  The  mine  excess  in  Oklahoma  has  been  explained 
above  as  the  result  of  error  in  accrediting  the  ore  to  Missouri  in  the 
smelter  totals.  The  smelter  excess  in  Virginia  is  due  purely  to  lag, 
as  the  ore  was  mined  in  1906.  The  mine  excess  in  Wisconsin  is  prob- 
ably duo  to  lag,  possibly  in  part  to  errors  in  distribution. 

REDUCTION. 

CONCENTRATION  AND  SEPARATION. 

Progress  in  methods  of  concentration  has  been  mainlv  along  two 
lines,  looking  toward  economy  of  space  and  power  on  tne  one  hand 
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and  toward  the  more  perfect  separation  of  difficult  or  low-grade  ores 
on  the  other. 

Along  the  former  line  there  was  put  on  the  market  during  1907 
the  puisator  jigs  and  classifiers  desired  by  R.  H.  Richards.  These 
compact  machmes  will  do  the  work,  it  is  claimed,  of  Ilartz  jigs  and 
spitzkasten,  occupying  from  75  to  150  times  as  much  space,  and 
at  a  proportionate  savin?  of  power.  They  have  demonstrated 
their  efficiency  on  the  silver-lead  and  copper  ores  of  Montana, 
Idaho,  Colorado,  Mexico,  and  elsewhere,  and  have  been  installed 
at  Flat  River,  Missouri.  In  the  new  Foust  jig  the  essential  features 
are  the  double  system  of  synchronous  plungers  with  a  wide  central 
screen  compartment  and  an  automatic  discharge  which  keeps  the 
ore  at  a  certain  adjustable  depth  on  the  jig  beds.  The  capacity  is 
practically  double  that  of  the  ordinary  jig  of  the  same  size,  added 
to  which  it  is  claimed  that  the  new  jig  dispenses  with  sand  jig  and 
concentrating  tables.  It  has  been  tried  with  satisfactory  resmts  in 
a  number  of  plants  in  the  Joplin  district. 

At  the  Pro  Patria  plant  of  the  United  Rico  Mines  Company,  Rico^ 
Colo.,  the  roasted  zinc  blende  concentrates  from  the  magnetic 
separator  are  passed  over  tables.  A  much  higher  grade  or  zinc 
concentrates  results  and  a  considerable  saving  of  lead  is  effected. 
This  method  will  make  available  large  supplies  of  zinc  ore  which 
have  hitherto  defied  commercial  separation. 

For  preliminary  roasting  of  the  pyritiferous  blende  of  the  Upper 
Mississippi  Valley  district  several  types  of  rotary  cylindrical  Kilns 
are  in  use.  An  improved  circular  table  roaster  adapted  to  these 
ores  is  described  by  F.  H.  Trego  in  the  Engineering  and  Mining 
Journal.* 

The  50-ton  electrostatic  separator  of  the  American  Zinc,  Lead  and 
Smelting  Company,  at  Platteville,  Wis.,  imder  construction  in  the 
latter  part  of  1907,  was  completed  and  put  into  successful  operation 
early  m  1908.  It  is  equipped  with  rotary  dryer,  3  double  Blake- 
Morscher  machines,  and  4  Huff  electrostatic  separators. 

New  forms  of  pneumatic  or  dry  concentration  tables  appeared 
during  the  year,  and  a  small  plant  so  equipped  was  installed  oy  the 
East  Tennessee  Mining  and  Development  Company,  near  Mascot^ 
Tenn. 

Various  flotation  processes,  experimentally  successful,  especiall^r  in 
AustraUa,  have  not  as  yet  yielded  satisfactory  results  in  practice. 
The  Sanders  flotation  process,  employing  a  bath  of  aluminum  sulphate 
in  an  experimental  plant  at  Marion,  Kv.,  successfully  made  the 
difficult  separation  of  fluorspar  and  zinc  blende.  A  plant  employing 
this  process  has  been  installed  in  the  concentrating  works  of  the 
Tri-BuUion  Smelting  and  Development  Company,  at  Kelly,  N.  Mex., 
to  separate  pyrite  from  blende.  The  plant  includes  2  tanks  of  100 
tons  capacity  each. 

SMELTING. 

During  1907  several  large  smelters  were  completed  and  extensive 
additions  were  made  to  works  already  in  existence.  The  smelter 
of  the  National  Zinc  Company,  at  Bartlesville,  Okla.,  under  con- 
struction in  1907,  was  completed  at  the  close  of  the  year,  and  2  fur- 
naces were  fired  up  early  in  1908.     There  are  4  furnaces  of  608  retorts 

aEng.  and  Min.  Jour  ..March  30, 1907,  pp.  G13-615. 
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each.  The  smelter  of  the  Bartlesville  Zmc  Company,  also  at  Bartles- 
ville,  was  completed  in  1907  and  ran  for  one  month.  Its  equipment 
is  6  furnaces,  with  3,456  retorts  in  all.  These  plants  are  located  in 
a  well-developed  gas  field,  with  strong  rock  pressure,  upon  which 
there  is  not  as  yet  much  draft,  and  these  companies,  as  well  as  the 
Lanyon-Starr  Zinc  Company,  will  undoubtedly  have  ample  natural 

fas  for  some  years.  The  smelter  of  Hegeler  Brothers,  at  Danville, 
U.,  is  expected  to  be  completed  by  the  middle  of  1908.  It  will 
start  with  2  furnaces  and  1,700  retorts  and  will  be  fired  with  producer 
gas. 

Important  additions  to  furnace  capacity  were  made  by  the  Grasselli 
Chemical  Company,  at  Clarksburg,  W.  Va.;  by  the  Granby  Mining 
and  Smelting  Company,  at  Neodesha,  Kans.  •  by  the  Cockerill  Zinc 
Company,  at  Altoona,  Kans;  and  by  the  New  Jersey  Zinc  Company,  at 
Palmerton,  Pa. 

In  summing  up  the  status  of  American  zinc  smelting  at  the  end  of  1907  it  is  no 
longer  to  be  saia  that  as  compared  with  European  practice  it  is  characterized  by 
bacKwardness.  It  is  rather  to  be  said  that  while  the  European  practice  excels  in 
fiome  respects  the  American  excels  in  others.  In  most  matters  of  mechanical  handling 
and  in  roasting  blende  ore  the  American  is  decidedly  ahead.  In  the  construction 
of  the  distillation  furnaces  and  in  distillation  practice,  including  the  recovery  of 
by-products,  the  European  leads.  The  cost  of  smelting  is  about  the  same  in  the 
two  continents.  The  cheaper  labor  of  Europe  is  offset  by  its  dearer  fuel.  In  per- 
centage of  metal  extraction  the  European  smelters,  on  the  whole,  have  the  advantage, 
but  it  is  not  a  large  one.  In  conclusion,  it  may  be  said  that  the  American  zinc- 
smelting  practice,  capable  as  it  is  of  further  great  improvement,  is  no  lopger  a  branch 
of  metallurgical  industry  to  be  ashamed  of.« 

The  subject  of  electro-thermic  smelting  of  zinc  ores  has  received 
much  study  and  experimentation,  and  several  designs  of  electric 
furnaces  have  been  pate'nted.  According  to  W.  McA.  Johnson,* 
the  chief  difficulty  from  a  metallurgical  standpoint  in  the  use  of  the 
electric  zinc  furnace  is  to  secure  the  condensation  of  the  zinc  vapor 
on  a  large  scale  as  metallic  zinc  and  to  prevent  its  coming  do^^'n 
as  zinc  (hist. 

The  Do  Laval  electric  cyclon  furnace  has  been  operated  experi- 
mentally for  some  time  at  the  zinc  and  silver  mines  at  Sala,  central 
Sweden.  At  these  mines  there  are  enormous  piles  of  zinc  tailings, 
tlie  accumulation  of  several  hundred  years  or  mining.  The  more 
recent  experiments  have  proved  a  decided  success,  good  quantities 
of  zinc  oxide  being  obtained. 

The  Canada  Zinc  Company  is  constructing,  near  Nelson,  British 
Columbia,  a  plant  equipped  with  electric  furnaces  after  the  patents  of 
Frederick  T.  Snyder.  It  is  intended  to  treat  zinc-lead  ores  of  the  Slocan 
district.  Other. types  of  electric  zinc  furnaces  are  those  designed 
by  W.  McA.  Johnson  and  Gustave  Gin. 

The  experimental  attemj)ts  to  smelt  zinc  in  the  blast  furnace 
after  the  Lungwitz  })rocess,  carried  on  at  Warren,  N.  H.,  have  been 
resumed  after  an  untoward  series  of  delays. 

Various  chemical  and  electrolytic  processes  for  the  treatment  of 
refractory  zinc  ores  have  been  proposed,  among  them  the  cyclic 
method  of  Bechi  and  R.  \V.  Rucker*^  to  boil  the  fmely  crushed  ore  in 
a  solution  of  ferric  sulphate  with  free  sulphuric  acid,  the  zinc  going 
into  solution  as  a  sulphate,  the  lead  remaining  in  the  insoluble  residue. 


oinpalls,  W.  K.,  Load  and  Zinc  in  11. c  Unitrd  States,  ITiii  Publishing  Company,  New  York,  1906 
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The  zinc  oxide  obtained  by  calcination  of  the  sulphate  is  commercially 
pure  and  quite  free  from  lead. 

The  process  of  W.  George  Waring  (United  States  patent  No.  718554), 
also  cycUc,  comprises  the  recovery  of  zinc  and  other  metals  by  precipita- 
tion as  sulphid!e  from  zinciferous  mine  waters  or  from  the  solution 
obtained  by  leaching  zinciferous  tailings  with  water  weakly  acidu- 
lated with  sulphuric  acid,  or  with  a  solution  of  ferric  sulphate  con- 
taining some  free  sulphuric  acid.  A  plant  to  recover  zinc  and 
cadmium  under  the  patent  was  erected  by  E.  E.  Dwight  &  Co.  in  1907 
on  the  site  of  the  old  Victor  mine,  near  Webb  City,  Mo.,  to  utilize  the 
highly  zinciferous  water  which  fills  the  abandoned  underground 
workmgs  of  that  and  neighboring  mines. 

The  American  Zinc  and  Chemical  Company,  of  Denver,  Colo.,  oper- 
ating the  Dewey  method  of  zinc  extraction,  was  unable  to  make  a 
commercial  success  of  the  process  and  has  closed  down.  The  process 
comprised  sulphide  roasting,  sulphate  lixiviation,  evaporation,  and 
calcmation  as  zinc  oxide. 

RESOURCES. 

Before  the  scope  of  the  mines  report  in  these  annual  volumes  was 
extended  to  cover  the  Eastern  and  Central  States,  it  was  appropriate 
at  this  point  to  consider  the  development  of  the  zinc-mining  industry 
during  the  year  and  to  take  note  or  discoveries  of  new  zinc  resources, 
both  m  new  territory  and  in  new  relations  in  known  territory.  Now, 
however,  in  the  mines  report  under  each  zinc-producing  State  there 
will  be  found  a  more  complete  account  of  all  that  pertains  to  the 
resources  of  zinc  than  would  be  expedient  here. 

TRADE  CONDITIONS. 

WORLD'S  PRODUCTION. 

The  world's  production  of  spelter  in  1907  increased  37,971  tons,  or 
4.9  per  cent.  Of  this  the  principal  share  was  contributed  by  the 
United  States,  which  exceeded  its  production  of  the  preceding  year 
by  25,090  tons,  or  11.2  per  cent.  Tne  next  large  gains  were  made  by 
Germany  and  Great  Bntain,  with  4,059  and  3,315  tons  each,  an  in- 
crease of  1.8  and  5.7  per  cent,  respectively.  The  production  of  the 
United  States  comprised  30.7  per  cent,  nearly  one-third  of  the  entire 
production  of  the  world.  The  following  totals  for  foreign  countries 
are  those  published  by  Henry  R.  Merton  &Co.  (Limited),  of  London: 

The  world's  froduction  of  zinc^  1904-1907,  in  short  tons. 


Country. 

1904. 

1905. 

1906. 

1907. 

Australia 

1,131 
11,883 
168,067 
59,293 

75,729 
150,282 
57,971 
16,150 
10,595 
224,770 

1,098 

Austria  and  Italy 

10,192 
154,314 
54,107 

72,083 
138,538 
50,949 
14,442 
11,693 
186,704 

10,315 
160,496 
65,524 

74,127 
143,243 
56,140 
15, 176 
8,422 
203,849 

12,522 

Belgium ." 

170,307 

France  and  Spain 

61,438 

Germany: 

Rhine  district 

77, 459 

SHesIa 

152,611 

Great  Britain 

61,286 

Holland 

16,526 

Poland 

10,735 

United  States.. 

249,860 

Total 

693,022 

727,292 

775,871 

813,842 

United  States  percentage  of  world's  production 

26.9 

2ao 

28.9 

30.7 
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PRODUCTION  OF  SECONDARY  SPELTER  IN  EUROPE. 

The  following  table  of  the  production  of  secondanr  spelter  in  Europe 
is  calculated  to  short  tons  from  a  table  published  by  Rudolf  Worn, 
Kreuger  &  Co.,  of  London.  The  production  of  the  United  States  is 
included  for  comparison. 

Production  of  secondary  spelter  in  Europe  and  United  States,  1905-1907 ,  in  short  tons. 


Austria-Hungary 

Belgium 

France 

Germ  an  V 

Great  Britain.... 


1905. 

1906. 

1907. 

3,505 
4,044 
14,304 
9,689 
7,913 

3,674 
4,473 
14,898 
11,040 
7,644 

3,931 
3,620 
15,130 
11,316 
7,168  1 

ITolland 

Russia 

United  States. 

Total... 


1905.       1906. 


1907. 


2,268  I    2,800        2.957 

1,680  I !     head 

I I    18.841 


43,403     44,529      64,643 


IMPORTS  AND  EXPORTS. 
Zinc  imported  and  entered Jor  consumption  in  the  United  States^  1902-1907 ^  in  short  tons. 


Year. 

Block  or  pigs. 

Sheets. 

Old. 

Value  of 
manufac- 
tures. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1902 

448 
202 
341 
428 
1,021 
1,709 

$36,536 

19,161 

34,211 

46,295 

240,632 

220,474 

68 
129 
17 
14 
22 
52 

S8,339 
8,537 
2,230 
1,953 
3,236 
7,168 

157 
163 
36 
86 
79 
122 

18,299 
11,772 
3,247 
6,110 
7,647 
8,682 

$32,708 
10,376 
10,394 
8,253 
2,904 
8,516 

$85,882 

1903 

49.84() 

1904                 .     ..  . 

50.062 

1905 

61,611 

1906 

a  254, 419 

1907 

6244,730 

a  Not  including  more  than  41,174  short  tons  of  zinc  ore,  valued  at  $989,880. 
b  Not  iuciuding  112,723  short  tons  of  line  ore,  valued  at  $1,495,329. 

The  tonnage  of  a  part  of  the  ore  imports  was  not  given  prior  to  July  1, 1906. 

Exports  of  zinc  ore  and  oj  mxinujactures  oj  zinc  oj  domestic  production,  1902-1907,  in  short 

tons. 


Year. 

Zinc  ore. 

Plates,  sheets,  pigs, 
or  bars. 

Value  of 
manufac- 
tures. 

Total, 
value. 

Quantity. 

Value. 

QuanUty.        Value. 

1902 

190.'^                                     

5,'-).  733 
39,411 
a5.911 
30, 94r> 
27, "20 
h  20. 3:.2 

$1,449,104 
987.000 
90.5, 782 
848. 4.-)l 

7:«.  :ioo 

579,  490 

3,237  i      $,300,,'>,'>7 
1,521           103.379 
10,147  ,     1,094,490 
5,516           682.2,'>4 
4,670  '        583.526 
563 ■           75.194 

$114,197  :    $1.863.S58 
71,354         1  221  733 

1904 

190", 

\<m 

1907 

117,9.'>7 
159,995 
204.2t>9 
186,203 

2.118.229 

1,090.700 

al.521.0a> 

e84U,887 

f«  Not  incliidinp:  ].'),.S87  short  tons  of  zinr  dross,  valued  at  $1,103,706. 

''  'Ihe  oxport.s  consisted  wholly  of  lii^'li-^rade  willemitc  ore  from  New  Jersey. 

c  Not  including  9,.'y3  short  tons  of  zinc  dross,  valued  at  $5<X),944. 

Imports  of  zinc  oxide,  1901-1907,  in  short  tons. 


Year. 

^      Dry. 

In  oil.    1 

Year. 

1     Dry. 

In  oil. 

1901 

1,800  , 

1        1,63*-. 

1  744 

f)4 
82 
83  : 
112 

190.') 

1        .718 

171 

1902.. 
190.'i 

190(>.. 
1907 

■        2,096 

2  656 

1« 

181 

1904.. 

■        1.293 

ZINC. 

Exports  of  zinc  oxides  1904-1907,  in  short  tons. 
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Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1904 

8, 157 
11,280 

$628,494 
810,203 

1906 

15,578 
13,257 

$1,149,297 

1905   .            

1907 

1,069,924 

Imports  of  old  brass  fit  only  for  rerrwnufacturey  1903-1907,  in  pounds. 
[Average  composition  about  one-third  zinc  and  two-thirds  copper.] 


Year. 

• 

Quantity. 

Value. 

1903 

1,216,683 
2,659,054 
9,676,798 
12,938,205 
7.957,015 

$154,260 

1904 

310,311 

1905 

1,169,320 

1906 

1,891,126 

1907 

1,344,753 

Total 

34,447,755 

4,869,770 

CUSTOMS  DUTIES  ON  ZINC  ORES. 

The  tariff  act  of  1897  contains  the  following  paragraphs: 

Art.  181.  Lead-bearing  ore  of  all  kinds,  IJ  cents  per  pound  on  the  lead  contained 
therein,  etc. 

Art.  183.  Metallic  mineral  substances  in  a  crude  state  and  metals  un wrought  not 
specially  provided  for  in  this  act,  20  per  centum  ad  valorem,  etc. 

FREE   LIST. 

Art.  514.  Calamine. 

Art.  614.  Minerals,  crude  or  not  advanced  in  value  or  condition,  by  refining  or 
regrinding  or  by  other  processes  of  manufacture. 

The  agitation  of  the  question  regarding  the  classification  of  certain 
zinc  ores  under  customs  acts  and  the  assessment  of  duties  oh  them 
was  brought  to  a  head  early  in  1906.  It  was  originally  maintained 
by  certain  mine  operators,  notably  those  of  Joplin,  Mo.,  that  under 
prevailing  practices  importation  by  smelter  companies  of  oxidized 
ores  of  zmc,  which  could  be  both  bought  and  smelted  more  cheaply 
than  their  sulphide  ores,  tended  to  injure  the  zinc-mining  industry 
in  this  country.  Accordingly,  on  February  12,  1906,  the  Secretary  of 
the  Treasury  issued  the  following  order:  '*  You  are  hereby  instructed, 
following  the  advice  of  the  Attorney-General,  to  classify  ores  chiefly 
valuable  for  the  zinc  which  they  contain,  as  metallic  mineral  sub- 
stances in  a  crude  state,  under  paragraph  183  of  the  existing  tariff 
act,  at  the  rate  of  20  per  cent  ad  valorem.  You  will  admit  calamine, 
siUcate  of  zinc,  free  imder  paragraph  514."  Against  this  ruling  the 
zinc-smelting  interests  brought  a  test  case  in  the  name  of  the  Kansas 
City  Smelter  Company. 

The  parties  to  the  controversy  presented  evidence  in  support  of 
their  respective  contentions  before  the  Board  of  United  States  Gen- 
eral Appraisers.  The  contention  of  the  importers  was  that  the  car- 
bonates and  silicates  of  zinc  are  free  of  duty  under  the  provision  in 
paragraph  514  for  calamine,  and  that  the  sulphides  of  zinc,  or  blende, 
are  rree  under  paragraph  614  as  crude  minerals. 

The  record  in  these  cases  is  voluminous,  consisting  of  the  testimony 
of  many  witnesses  on  both  sides,  supplemented  by  references  to  and 
extracts  from  a  large  number  of  scientific  authorities. 


670  MINERAL  RESOURCES. 

The  conclusion  (T.  D.  27891)  of  the  Board  of  General  Appraisers 
was — 

that  the  carbonates  and  silicates  of  zinc  are  included  within  the  meaning  of  the  term 
**  calamine  "as  used  in  paragraph  514,  and  that  they  are  free  of  duty  undfer  said  para- 
graph and  also  under  paragraph  614,  and  that  the  sulphide  of  zinc  is  free  under  the  para- 
graph last  named  as  crude  minerals,  etc.,  subject,  however,  to  the  qualification  that 
when  lead  is  found  in  these  ores  duty  shall  be  taken  on  the'amoimt  of  lead  contained 
therein  as  described  in  paragraph  181. 

The  substance  and  status  of  the  matter  was  concisely  summarized 
in  direct  advice  of  the  Secretary  of  the  Treasury  to  the  survey  imder 
date  of  March  25,  1907,  in  which  he  said: 

I  have  the  honor  to  state  that  the  zinc  ores  are  not  provided  for  eo  nomine  in  the 
tariff  act  of  July  24,  1897,  but  it  is  the  practice  of  collectors  of  customs,  approved  by 
this  department,  to  assess  duty  upon  zinc  ores  other  than  calamine,  under  paragraph 
183  of  tne  said  act,  a  copy  of  which  is  herewith  inclosed,  as  metallic  mineral  substances 
in  a  crude  state  at  the  rate  of  20  per  cent  ad  valorem.  A  number  of  protests  filed  with 
collectors  against  this  classification  have  been  decided  in  favor  of  tne  importers,  the 
merchandise  being  held  to  be  entitled  to  admission  free  of  duty,  under  pai^igraph  614, 
as  crude  minerals,  and  a  number  of  protests  against  the  classification  under  paragraph 
183  are  still  pending. 

Calamine  is  admitted  free  of  duty  under  paragraph  514,  but  the  department  holds 
that  the  term  "calamine'*  should  be  confined  to  ores  whose  component  material  of 
chief  value  is  silicate  of  zinc. 

The  Government's  application  for  review  of  the  decision  of  the 
Board  of  General  Appraisers  was  brought  in  the  United  States  circuit 
court,  southern  district  of  Texas,  Laredo  division,  where,  April  21, 
1908,  re  United  States  v,  Brewster  (T.  D.  29006),  the  decision  of  the 
board  was  sustained.  The  Government  took  an  appeal  to  the  United 
States  circuit  court  of  appeals,  fifth  circuit,  before  which  the  case  is 
now  pending.  In  the  meantime  duties  are  collected  as  indicated  in 
the  letter  of  the  Secretary  of  the  Treasury,  quoted  above,  importers 
entering  protest  in  each  case,  reliquidation  and  refund  of  duties 
collected  to  be  made  on  final  decision  if  adverse  to  the  Government. 

CONSUMPTION. 

In  the  following  tables,  showing  the  consumption  of  spelter  in  the 
world  and  in  the  United  States  for  the  period  1898-1907,  the  figures 
of  foreign  consumption  are  computed  from  statistics  published  by  the 
Metallgesellschaft  and  Metallurgischo  Ge^sellschaft  A-G,  of  Frankfurt- 
am-Main,  Germany.  In  those  statistics  consumption  is  calculated 
on  the  basis  of  production  plus  excess  of  imports  over  exports  or 
minus  excess  of  exports  over  imports,  and  altogether  disregards 
smelter  stocks.  For  the  sake  of  comparison,  the  consumption  of  the 
United  States  is  calculated  by  both  methods.  Although  in  the  long 
run  the  stocks  carried  over  from  one  year  are  consumed  in  the  next 
and  thus  are  equalized,  it  can  not  be  gainsaid  that  for  the  individual 
year  to  take  stocks  into  account  gives  greater  accuracy.  A  case  in 
point  is  the  consumption  of  the  United  States  for  1907.  As  will  be 
noted  in  the  tabic  giving  the  details  of  the  calculation  of  consumption 
in  1907,  there  was  a  large  stock  of  spelter  on  hand  at  the  close  of  the 
year.  Disregarding  this  stock,  the  home  consumption  appears  to 
be  251,049  tons,  when  as  a  matter  of  fact  it  was  228,509  tons.  To 
obtain  perfectly  accurate  figures  of  consumption  it  would  be  neces- 
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sary  to  consider  the  stocks  in  the  hands  of  consumers  and  dealers 
ana  to  take  into  account  the  secondary  spelter  consumed.  In  any 
event,  to  the  consumption  for  1907  as  given  above,  228,509  tons, 
there  should  be  added  the  production  of  secondary  zinc  for  the  year, 
20,258  short  tons. 

WorUfs  consumption  of  spelter^  exclusive  of  secondary  zinCj  1898-1907 j  in  short  tons^ 


United  States. 

In  foreign 
countries, 
stocks  dis- 
regarded. 

Total 
world's  con- 
sumption, 
stocks  dis- 
regarded. 

United 

Year. 

Stocks  con- 
sidered. 

Stocks  dis- 
regarded. 

States 

percentage 

of  total. 

1898 

108,199 
124,585 
99,399 
141,697 
152,682 
154,381 
180,911 
200,438 
220,781 
228,609 

106,185 
123,688 
102,414 
137,789 
154,138 
157,900 
176,894 
198,835 
221,142 
251,049 

422,070 
422,181 
420,858 
424,496 
465,391 
480,162 
520,506 
534,285 
556,882 
568,346 

528,255 
545,869 
523,272 
562,285 
619,529 
638,062 
697,400 
733,120 
778,024 
819,395 

20.10 

1889 

22.66 

1900 

19.57 

1901 

24.51 

1902 

24. 8& 

1903 

24.75 

1904 

25.36 

1905 

27.13 

190C 

28.42 

1907 

30.64 

WorUTs  consumption  of  spelter  in  1907,  in  short  tons. 


Austria-Hungary 34, 171 

Belgium 60, 627 

France 76, 720 

Gennany • 192, 792 

Great  Britain 154, 653 

Holland 4,189 

Italy 7,496 


Russia 19, 290 

Spain /- . .  5, 180 

Other  countries 13, 228 

United  States 228, 509 


Total 796,855 


Consumption  of  spelter  in  the  United  States,  1906  and  1907,  in  short  tons. 


Supply: 

stock  at  beginning  of  year 

Production 

Imports  for  consumption 

Total  available 

Withdrawn: 

Stock  at  close  of  year 

£xx>orts,  foreign,  in  bond 

Exports,  domestic 

Total  withdrawn 

Apparent  domestic  consumption 


1906. 


3,463 

224,770 

1,043 


229,276 


3,824 

1 

4,670 


8,495 
220,781 


1907. 


3,824 

249,860 

1,761 


255,445 


26,364 

9 

5C3 


26,936 
228,509 


USES    OF   SPELTER    IN    THE    UNITED    STATES. 


the 


Statistics  regarding  the  uses  of  spelter  are  not  collected  by  the 
Survey.     The  folic wmg  table  from  figures  obtained  by  Mr.  W.  R 
Ingalt  and  published  in  the  Engineering  and  Mining  Journal,  while 
not  agreeing  exactly  with  resulti  reached  by  the  Survey  as  to  the 
total  consumption  of  spelter  in  this  country,  will  nevertneless  show 
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the  relative  quantities  of  spelter  used  for  different  purposes  in  the 
United  States  for  the  period  1905  to  1907,  inclusive: 

Uses  of  spelter  in  the  United  States. 


1905. 

1906. 

190 

7. 

Quantity. 

Percent. 

Quantity. 

Percent. 

Quantity. 

Percent 

Oal  vanlzing 

Short  tons. 
100,000 
52,000 
34,000 
2,400 
10.854 

60 
26 
17 

Short  tons. 
124,000 
67,000 
36,000 
2,500 
6,000 

55 
25J 
16 

1 
2i 

Short  tons. 

149,000 

40,000 

30,000 

2,600 

4,000 

6&0 

Brass  making 

17  7 

Sheet  zinc 

13.3 

Lead  desil verizatioii 

1  2 

Other  purposes  o 

L8 

Total 

199.254 

100 

225,500 

100 

225,600 

loao 

a  The  apparent  falling  off  in  the  consumption  of  zinc  for  "other  purposes"  in  1906  is  explained  by  a  more 
complete  itemization  of  the  consumption  in  1906;  in  other  words,  there  was  probably  more  sj^efter  used 
for  brass  making  in  1905  than  the  above  table  shows. 

While  possibly  due  in  part  to  further  refinement  in  itemizing,  as 
indicated  in  the  footnote,  there  has  been  nevertheless  a  progressive 
increase  in  the  quantity  of  spelter  used  in  the  galvanizing  industry, 
which  quantity  now  amounts  to  two-thirds  of  the  whole  domestic 
consumption  of  spelter.  The  increase  in  consumption  for  galvanizing 
purposes  equals  the  annual  increase  in  the  production  or  sj>elter  in 
this  country,  and,  although  in  1907  it  was  largely  compensated  by  a 
decrease  in  the  needs  of  the  brass-making  industry,  nevertheless 
with  the  resumption  of  normal  conditions  in  that  industry,  the 
expanding  galvanizing  industry  must  absorb  the  greater  part  of  the 
normal  yearly  increase  in  the  production  of  spelter  whicn  averages 
about  10  per  cent. 

BEARING  OX  COXSUMPTIOX  OF  NEW  PROCESSES  OF  GALVANIZING. 

In  ordinary  or  hot  galvanizing  the  object  to  be  coated  is  dipped 
in  the  molten  zinc.  This  method  has  the  merit  of  rapidity  and 
continuity  of  operation,  but  is  wasteful  both  of  heat  and  sdnc.  In 
recent  years  the  electrolytic  process  has  been  so  improved  that  it 
has  many  advantages  over  the  ordinary  method  for  various  classes 
of  work.  rro})ably  the  most  eUective  arrangement  employs  a  filter 
bed  of  zinc  dust  and  carbon  to  regenerate  the  electrolyte  and  bring 
it  up  to  the  proper  zinc  strength.  Within  the  last  few  years  there 
have  been  introduced  into  the  United  States  the  processes  known 
as  sherardizing  and  cow]:)erizing.  To  sherardize  an  object  it  is  placed 
in  a  drum,  the  space  around  it  being  filled  in  with  ordinary  zinc 
dust,  the  clrum  made  practically  airtight,  and  the  whole  kept  at  a 
temperature  of  500°  to  600°  F.,  for  from  thirty  minutes  to  several 
hours,  depending  on  the  nature  of  the  coating  or  zinc  desired.  After 
the  process  is  complete,  the  contents  of  the  drum  are  dumped  on  a 
screen,  and  the  zinc  dust  wliich  has  not  been  consumed  in  the  deposi- 
tion of  the  zinc  coating  falls  through  to  be  used  later,  there  being  no 
loss  of  zinc  whatever.  Though  below  the  melting  point  for  solid 
zinc,  the  object  is  found  to  be  covered  with  a  uniform  coat  of  zinc. 
This  is  due  to  the  fact  that  zinc  dust  begins  to  vaporize  at  less  than 
400°  F.  In  addition  to  the  superficial  coatinj^  of  zmc,  the  iron  below 
is  found  to  be  alloyed  with  zinc  for  a  certain  distance  from  the  surface. 
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If  the  zinc  coating  be  removed  this  alloy  effectively  prevents  rusting. 
In  this  fact  lies  tne  superiority  of  this  form  of  galvanimig  over  the 
ordinary  galvanmng,  in  which,  if  air  has  access  to  the  iron  beneath 
through  any  accidental  opening,  rusting  sets  up  and  may  creep 
along  imder  the  zinc  coating.  In  addition  to  usmg  less  zinc,  there 
are  other  economies  of  operation  which  assiu'e  the  wide  use  of  the 
process.  In  cowperizing,  the  articles  are  placed  in  a  revolving 
drum  and  zinc  dust  is  vaporized  in  a  connectmg  chamber,  the  vapor 
coating  the  objects  much  as  in  sherardizing. 

'*Electrozincing,  sherardizing,  and  cowperizing  all  have  a  large 
field  of  application  and  will  greatly  increase  the  amount  of  iron 
coated  each  year  with  zinc,  as  each  process  has  its  own  peculiarities 
which  render  it  more  suitable  than  any  other  process  for  specific 
purposes,  and  in  many  cases  enables  iron  objects  to  be  coatea  with 
zinc  which  could  not  be  done  by  the  process  of  hot  galvanizing."** 

It  IS  to  be  noted  that  zinc  is  required  in  the  form  of  zinc  dust  in 
each  of  these  three  processes  whicu  promise  to  expand  widely  not 
only  pari  passu  with  the  increase  of  the  industry,  but  also  within  the 
industry,  and  at  the  expense  of  the  old  process.  Zinc  dust,  the 
"blue  powder''  of  commerce,  is  a  very  fine  sublimate  which  comes 
down  in  the  condensers  and  prolongs  in  the  distillation  of  zinc  in  the 
ordinary  way.  It  amounts  to  5  or  10  per  cent  of  the  total  yield  of 
spelter.  The  American  practice  is  to  recharge  it  into  the  retorts. 
The  zinc  dust  used  in  this^ountry  is  imported  from  Europe.  In  a 
preceding  section  on  improvements  in  smelting,  it  was  pointed  out 
that  the  chief  difficulty  in  the  electrothermic  smelting  of  zinc  is  to 
prevent  the  zinc  vapor  from  condensinjg  as  zinc  dust.  With  two- 
thirds  of  the  spelter  output  consumed  m  galvanizing  and  with  the 
prospective  greatly  increased  use  of  zinc  dust  in  that  industry,  it 
would  seem  ukely  that  this  difficulty  will  disappear.  Thus  the  new 
methods  of  galvanizing  may  work  a  considerable  change  in  the  zine 
smelting  industry. 

PRICES. 

The  year  opened  with  spelter  selling  at  6.70  to  6.75  cents,  the  high 
level  reached  in  1906.  Tne  market  held  very  firm  through  the  firat 
seven  months  of  the  year,  the  principal  support  being  the  demand 
for  spelter  bv  the  galvanizing  industry  which  shared  the  exceeding 
prosperity  of  the  iron  and  steel  industry  for  the  period.  Beginning 
m  July  prices  gradually  fell  away  to  the  end  of  the  year,  closing  at 
4.10  cents,  the  lowest  figure  reached  since  1901.  The  last  four 
months  of  the  year  saw  the  accumulation  of  larger  stocks  of  spelter 
at  the  various  works,  the  increase  for  the  year  amounting  to  22,540 
short  tons. 

The  European  market  broke  early  and  suffered  many  vicissitudes, 
the  extreme  London  prices  ranging  from  £28  2s.  6d.  to  £19  2s.  per 
long  ton  (6.10  to  3.78  cents  per  pound).  Preliminary  steps  were 
taken  in  the  latter  part  of  the  year  toward  the  formation  of  an  organ- 
ization of  the  German  spelter  producers  and  dealers,  with  the  object 
of  limiting  the  production  and  controlling  prices  for  a  term  of  three 
years.  It  is  expected  that  ultimately  the  Belgian,  French,  and 
British  producers  will  enter  the  agreement. 

a  Electroohem.  and  Metallurg.  Indostry,  1906»  p.  194. 
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Price  ofeommon  watem  tpdter  in  New  York  CUyj  190t-190€,  by  mofUhi. 

[Gents  per  pound.] 


{January. 

February. 

March. 

ApflL 

.Year. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest 

1902      

4.30 
4.90 
5.10 
6.20 
6.70 
6.80 

4.25 
4.55 
4.90 
6.10 
6.00 
6.70 

4.25 
5.05 
5.10 
6.15 
6.15 
6.90 

4.00 
4.97 
4.95 
6.10 
6.06 
6.70 

4.35 
5.75 
5.20 
6.15 
6.35 
6.90 

4.20 
5.06 
5.06 
5.87 
6.10 
6.75 

4.45 
5.75 
5.27 
6.00 
6.16 
6.80 

4.46 

1903 

5.50 

1904 

5.20 

1905 <- 

1906 

5.7S 
6.01 

1907 

6. 55 

Year. 

May. 

June. 

July. 

August 

Highest. 

Lowest. 

Highest. 

Lowest. 

Hi^est. 

Lowest. 

Hi^iest 

Lowest 

1902 

4.65 
5.80 
5.22 
5.70 
6.10 
6.60 

4.40 
5.75 
4.95 
5.40 
5.90 
6.35 

4.85 
6.25 
4.95 

t^ 

6.46 

4.80 
5.75 
4.75 
5.25 
6.00 
6.35 

5.35 
6.25 
4.90 
5.60 
6.05 
6.35 

5.06 
5.87 
4.87 
5.25 
6.97 
5.85 

5.50 
6.00 
5.07 
5.80 
6.06 
5.90 

5.35 

1903 

5.80 

1904                       .     . 

4.00 

1905 

5.00 

1906 

6.01 

1907 

5.50 

September. 

October. 

November. 

December. 

Year. 

Highest. 

Lowest 

Hi^est 

Lowest. 

Hi^iest. 

Lowest. 

Highest 

LowMt 

1902 

5.50 
6.10 
5.15 
5.95 
6.35 
5.50 

5.80 
6.00 
5.07 
5.75 
6.05 
5.05 

5.50 
6.12 
5.37 
6.15 
6.30 
5.55 

5.40 
6.00 
5.15 
6.00 
6.15 
5.25 

5.35 
6.00 
5.80 
6.25 
6.45 
5.25 

6.10 
5.25 
5.37 
6.10 
6.25 
4.50 

5.00 
5.25 

6.12 
6.60 
6.65 
4.65 

4.50 

1903 

4.11 

1904 

5.80 

1905 

6.40 

1906 

6.4S 

1907 

4.10 

SUMMARY. 

Summary  of  spelter  statistics  for  1907, 

Production  of  spelter  by  United  States short  tons. .  249, 860 

Consumption  of  spelter  by  United  States  (stocks  considered) do 228, 509 

Excess  of  United  States  production  over  consumption do 21, 351 

Production  of  zinc  by  world do 813, 842 

Consumption  of  zinc  by  world do 796, 855 

Excess  of  world  production  over  consumption do 16, 987 

United  States  percentage  of  world  production 30. 7 

United  States  percentage  of  world  consumption 28. 7 

Rank  of  United  States  among  zinc-producing  countries First. 

Bank  of  United  States  among  zinc-consuming  countries First. 
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QUICKSILVER. 


By  H.  D.  McCaskey. 


CONDITION  OF  INDUSTRY. 

In  general  the  condition  of  the  quicksilver  industry  in  the  United 
States  showed  but  little  improvement  in  1907  over  that  of  the  pre- 
vious year.  For  some  time  past  the  metallurgical  processes  for  the 
recovery  of  gold  and  silver  have  been  somewhat  less  dependent 
upon  the  use  of  this  metal  than  in  earher  vears,  and  the  demand 
for  it  has  correspondingly  decreased.  Furtliermore,  with  increase 
in  recent  years  of  economical  methods,  characteristic  of  modem 
metalluigy,  there  has  been  less  waste  of  quicksilver  than  before. 
On  the  other  hand,  amalgamation  mills  have  increased  in  number, 
and  with  the  development  of  new  gold  fields  the  demand  for  quick- 
silver for  almagamation,  for  the  manufacture  of  vermiUon,  and  for 
less  important  uses,  will  probably  not  fall  much  below  the  minimum 
of  the  last  two  or  three  jrears.  The  demand  from  China  and  Mexico 
resulted  in  considerably  increased  exports  during  1907  over  those 
of  1906,  but  the  price  obtained  during  the  greater  part  of  the  year 
was  not  sufficiently  attractive  to  stimulate  greatly  tue  industry. 

PRODUCTION. 

The  production  of  quicksilver  in  the  United  States  as  shown  by 
confidential  returns  from  every  producing  mine  in  the  coimtry 
in  1907  was  21,567  flasks,  of  75  pounds  each,  and  was  valued  at 
$828,931.  As  compared  with  the  production  of  1906  this  shows  a 
decrease  of  4,671  fl!asks  in  quantity  and  of  $129,703  in  value.  The 
decrease  was  general  in  all  of  the  producing  States,  though  greater  in 
Oregon  and  Utah  than  in  Texas  or  California  and  least  proportion- 
ately in  the  last  State.  The  production  reported  from  Oregon, 
Yerj  slight  in  1906,  was  nothing  in  1907,  and  the  single  producer 
of  Utah  reported  no  production  for  the  last  seven  months  of  the  year. 

The  following  table  shows  the  production,  in  flasks  of  75  pounds 
each,  and  the  values  for  the  United  States  in  the  years  1906  and  1907 : 

Production  of  quicknlver  in  the  United  States  in  1906  and  1907,  in  flasks  of  75  pounds. 


SUte. 

1906 

1907. 

Quantity. 

i 

Value. 

Quantity. 

Value. 

Cn^llfnmfA- 

20,310 
3 
4,761  j 
1,164  i 

1730,808 

109 

178,829 

48,888 

17,431 

1662,544 

Ongofi 

T0XM 

3,686 
450 

148,387 

Utah 

18,000 

Total 

26,238  1 

958,634 

21,567 

828, 93r 

677 
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RESOURCES  AND  DEVELOPMENT. 

CALIFORNIA. 

During  the  year  1907  California  produced  17,431  flasks  of  quick- 
silver, valued  at  $662,544,  a  decrease  of  2,879  flasks  in  quantity  and 
of  $68,264  in  value  from  the  production  for  1906.  Tnc  decrease, 
however,  is  less  than  that  shown  in  1906,  which  was  4,325  flasks. 
The  production  of  California  in  1907  was  80.8  per  cent  of  the  total 
production  of  the  United  States,  an  increase  of  3.4  per  cent  since  1906. 

Total  prodtiction  of  quicksilver  in  California,  1860-1907,  in  flasks.^ 


1850 7,723 

1851 27,779 

1852 20,000 

1853 22,284 

1854 30,004 

1855 33, 000 

1856 30,000 

1857 28,204 

1858 31, 000 

1859 13,000 

1860 10,000 

1861 35,000 

1862 42,000 

1863 40,531 

1864 47,489 

1865 53,000 

1866 46,550 

1867 47,000 

1868 47,  728 

1869 33,811 


1870 30, 077 

1871 31,  686 

1872 31,  621 

1873 27,642 

1874 27, 756 

1875 50,250 

1876 72,  716 

1877 79,  395 

1878 63,880 

1879 73,684 

1880 59,926 

1881 60,  851 

1882 52,732 

1883 46,725 

1884 31,913 

1885 32,073 

1886 29,981 

1887 33,  760 

1888 33,250 

1889 26,464 


1890 

22,926 

1891 

22,904 

1892 

27,993 

1893 

30,164 

1894 

30,416 

1895 

36,067 

1896 

30,765 

1897 

26,691 

1898 

31,092 

1899 

29,454 

1900 

26, 317 

1901 

26,720 

1902 

28,972 

1903 

30,526 

1904 

29,217 

1905 

24,635 

1906 

20,310 

1907 

17,431 

Total... 

.  2,035,085 

The  quicksilver  industry  was  not  in  a  flourishing  state  in  Cali- 
fornia in  1907.  The  decrease  in  hydraulic  mining  of  gold,  formerly 
so  prominent  an  industry  in  California,  the  decreased  amount  of 
gold  and  silver  recovered  by  amalgamation  process  alone,  and  the 
mcreased  tendency  to  ship  ores  of  the  precious  metals  to  smelters, 
have  all  tended  to  reduce  the  local  demand  for  quicksilver.  Foreign 
demand,  although  in  general  apparently  on  the  decrease  also,  resulted 
in  increased  shipment  from  San  Francisco  in  1907,  as  compared 
with  1906. 

The  following  table  gives  the  production  of  quicksilver  in  California, 
by  counties,  in  1906  and  1907: 

Production  of  quicksilver  in  California,  by  counties,  during  1906  and  1907,  in  flasks  cf 

75  pounds. 


County. 

1906. 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

Colusa 

13 

13 

50 

3,554 

7,203 

3,837 

2,915 

528 

2,031 

166 

$488 

455 

1,800 

126,094 

254,813 

137,955 

109,318 

20,120 

73,789 

5,976 

11 
657 

9SS 

Lake 

24,000 

Mendocino 

Napa 

2,600 

7,685 

2,476 

2,518 

670 

716 

98 

96,406 

San  Beciito  ....                

;»4;396 

San  Luis  Obispo 

98,210 

Santa  Clara     . .                                    ..... 

94,306 

Solano 

30,000 

Sonoma 

30^600 

Trinity 

4;  100 

Total 

20,310 

730,808 

17,431 

062,544 

a76^  pounds  net;  75  pounds  net  since  June  1, 1904. 
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The  leading  quicksilver  producing  county  of  California  in  1907,  as 
in  1906,  was  San  Benito.  This  and  Lake  County  were  the  only  two 
showing  increased  production  over  1906.  The  second  county  in 
point  OT  production  was  Napa,  closely  followed  by  Santa  Clara  and 
San  Luis  Obispo.  The  chief  producmg  mines  in  California  during 
1907  were  the  New  Idria  of  San  Benito  County,  the  Napa  ConsoU- 
dated  and  the  EjioxviUe  of  Napa  County,  the  Almaden  and  the  Gua- 
dalupe of  Santa  Clara  County,  the  Cambria,  the  Oceanic,  and  the 
Elau  of  San  Luis  Obispo,  the  St.  John  of  Solano,  the  Great  Western 
of  Lake,  and  the  Great  Eastern  and  the  Cloverdale  of  Sonoma  County. 
In  Colusa  County  the  Manzanita  mine  produced  during  the  year, 
although  the  30-ten  mill  was  operated  for  only  a  short  time.  The 
New  Elgin  mines  are  reported  as  new  producers  in  this  county.  In 
Fresno  Coimty  the  Mercy  mines  developed  some  ore,  but  reported  no 
production  of  quicksilver,  although  a  new  rotary  furnace  has  been 
recently  built  to  handle  about  40  tons  in  twenty-four  hours.  In 
Lake  County  the  Wall  Street  mine  extracted  some  ore  and  reported 
a  small  niunber  of  flasks  of  quicksilver.  The  Helen  mine  also  reported 
considerable  development  work  and  produced  quicksilver  from  the 
new  50-ton  furnace.  The  Great  Western  mine  was  an  important 
producer  during  the  year.  The  plant  of  this  mine  is  equippea  with  a 
40-ton  Litchfield  furnace.  In  Mendociho  County  the  Occident  mine 
reported  development  work  in  1907.  In  Napa  Coimty  the  Napa 
ConsoUdated  mine  yielded  an  important  production  and  operated  a 
60-ton  furnace  during  the  year.  The  Twin  Peaks  mine  also  reported 
a  small  production  foUowmg  a  run  of  the  retorts  for  a  few  months. 
The  Ejioxville,  or  old  Boston^  mine  reported  a  production  from 
mine  and  retorts.  In  San  Bemto  Coimty  the  Bradford  mines  were 
being  equipped  with  a  5-ton  Scott  furnace,  and  the  Florence-Mac 
mine  reported  encouraging  development  work.  The  Ramirez  mine 
reported  a  small  production.  The  New  Idria  mine  was  again  the 
largest  quicksilver  producer  of  the  United  States.  The  plant  is 
equippea  with  3  furnaces  of  a  daily  capacity  of  180  tons.  The 
Aurora  mine  was  nonproductive  until  after  the  close  of  1907, 
beginning  again  in  1908.  In  San  Luis  Obispo  County  the  Oceanic 
and  the  Cambria  mines  were  again  important  producers.  In  the 
Josephine  mine  recent  development  work  was  reported  as  showing 
good  ore.  The  Elau  mine  has  recently  been  sold  and  extensive  oper- 
ations are  planned  here  according  to  reports,  and  the  Black  Bear, 
the  Big  Three,  the  Luck  Star,  and  the  Mountain  Quail  mines  are  in 
course  of  development.  In  Santa  Clara  County  the  20-ton  Scott 
furnace  and  the  Silver  Creek  mine  of  the  Silver  Creek  Mining  Com- 

gany  were  not  operated,  but  the  Guadalupe  mine,  equipped  with  2 
ne  and  2  coarse  ore  rumaces  with  a  daily  capacity  of  120  tons, 
reported  a  production  for  the  year.  The  well-known  New  Almaden 
mme  was^jas  usual,  one  of  the  most  important  producers  in  the  United 
States.  The  plant  consists  of  2  coarse  ore  furnaces,  with  a  total 
daily  capacity  of  40  tons,  and  with  three  Scott  continuous  fine-ore  fur- 
naces, with  a  total  daily  capacity  of  104  tons.  The  Phoenix  mine, 
which  has  a  modem  60-ton  Scott  furnace,  was  not  operated  in  1907. 
In  Solano  County  the  St.  John's  Consolidated  Quicksilver  Mining 
Company  mined  considerable  ore  and  produced  quicksilver.  This 
company  operates  2  coarse  ore  furnaces  and  2  benches  of  retorts.  In 
Sonoma  County  the  Great  Eastern,  the  Cloverdale,  and  the  Culver 
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Baer  mines  were  also  producers  in  1907.  The  Great  Eastern  mine  is 
equipped  with  one  16-ton  fine  ore  furnace  and  one  12-ton  coarse  ore 
fujnace.  The  Culver  Bear  and  the  Cloverdale  mines  are  each  pro- 
vided with  1 8-ton  furnaces.  The  Cinnabar  and  the  Eureka  mmes  both 
reported  development  work.     The  Boston,  the  Earline,  and  the  Hope 

Properties  suffered  from  forest  fires  in  1907  and  made  no  production, 
'he  plant  of  the  Socrates  Consolidated  Mining  Company  was  also 
destroyed  by  forest  fires  in  the  fall  of  1907.  In  Stanislaus  County 
development  work  was  reported  from  the  Phoenix,  the  Stanislaus, 
the  Hazzard,  and  the  Deer  Park  mines.  In  Trinity  County  the 
Altoona  Quicksilver  Mining  Company  reported  a  nominal  production 
from  their  30-ton  furnace. 

On  the  whole,  the  conditions  during  the  greater  part  of  the  year 
were  not  of  the  best.  A  few  operators  were  still  nandicapped  by 
losses  in  the  San  Francisco  earthquake  and  fire;  the  market  ana  prices 
were  not  attractive;  and  forest  fires  destroyed  several  plants.  At 
the  close  of  the  year,  however^  better  prices  and  the  results  of  devel- 
opment of  some  new  ore  bodies  gave  the  general  situation  a  some- 
what better  tone. 

The  field  relations  of  the  most  important  of  the  California  deposits 
have  been  exhaustively  described  by  Becker  and  Tumer,<»  and  some 
very  interesting  details  have  more  recently  been  given  by  Forstner.* 
Further  references  to  these  deposits  are  given  imder  the  bibliography 

TEXAS. 

The  output  of  quicksilver  in  Texas  in  1907  as  reported  by  all  of 
the  producers  to  the  Survey  was  3,686  flasks,  of  75  poimds  each, 
valued  at  $148,387.  The  production  of  Texas  in  1907  was  17.1  per 
cent  of  that  of  the  United  States,  or  1.0  per  cent  less  of  the  total 
production  than  in  1906.  Compared  with  the  figures  for  1906  the 
production  of  Texas  shows  a  decrease  of  1,075  flasks  in  quantity  and 
of  $30,442  in  value.  This  reduction  in  output  was  largely  due  to  the 
greatly  curtailed  production  of  two  companies  which  devoted  their 
efforts  during  the  year  chiefly  to  prospectmg. 


Production  of  quicksilver  in  Texas ^  1899-1907 ^  in  flasks, c 


4,723 
4,761 
3,6S6 


Total 34  586 


1899 1,000  1905. 

1900 1, 800  1906. 

1901 2,  932  1907 . 

1902 5,319 

1903 5,029 

1901 5,336 

The  chief  producers  in  Texas  in  1907  were  the  Chisos,  the  Marfa 
and  Mariposa,  and  the  Lone  Star  companies,  all  in  Brewster  County. 
The  work  of  the  Texas  Almaden  Minmg  Company  was  largely  con- 
fined to  prospecting  with  the  diamond  drill.  This  coinpany  operates 
in  connection  with  its  mines  a  20-ton  Scott  furnace.  The  Lione  Star 
Mining  Company  reduces  its  ore  in  Johnson-McKay  pipe  retorts, 

a  Becker,  George  F.,  Geology  of  the  quicksilver  deposits  of  the  Pacific  slope,  with  atlas:  Mon.  U.  S. 
Geol.  Sur\'ey,  vol  13.  1888. 

b  Forstner,  Win.,  The  quicksilver  resources  of  California:  Bull.  California  State  Mining  Bureau.  No. 
27.  lOO.i. 

e  Flasks  of  70^  pounds  net;  75  pounds  net  since  June  1, 1904. 
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having  a  maximum  capacity  of  4  tons  a  day.  The  Marfa  and  Mari- 
posa Company  operates  two  10-ton  Scott  furnaces,  and  the  Chisos 
ore  is  reduced  in  a  leased  10-ton  furnace  of  the  Scott  type. 

The  Quicksilver  fields  of  Texas  have  been  most  recently  described 
by  Phillips  and  Turner,"  and  from  their  papers  and  from  personal 
communication  from  Dr.  Philhps  to  the  writer  the  following  brief 
summary  has  been  chiefly  obtained. 

The  area  of  chief  present  importance  in  the  quicksilver  production 
of  Texas  is  about  2  miles  wide  from  north  to  south,  ana  about  15 
miles  long  from  east  to  west,  and  lies  in  the  southern  part  of  Brewster 
County,  about  300  miles  southeast  of  El  Paso,  about  110  miles  south 
of  the  Southern  Pacific  Railway,  and  within  7  miles  of  the  Rio 
Grande  River  and  the  Mexican  border;  an  automobile  line  and  a 
stage  line  connect  the  district  with  Marfa,  a  station  on  the  railway. 
The  rocks  involved  are  Lower  and  Upper  Cretaceous  sediments,  cut 
by  later  volcanics.  The  Lower  Cretaceous  rocks  are:  (1)  At  least 
1,000  feet  of  the  Fredericksburg  or  Edwards  limestones,  (2)  about 
100  feet  of  the  Washita  or  Fort  Worth  limestone,  (3)  about  75  feet 
of  Arietina  clavs  or  Del  Rio  shales,  and  (4)  about  75  feet  of  Vola 
limestones.  Tne  Upper  Cretaceous  is  represented  by  (5)  about  400 
feet  of  Eagle  Ford  snales,  (6)  about  100  feet  of  Austin  chalk,  and  (7) 
200  feet  of  Ponderosa  marls.  Tuffs  and  lavas  of  Tertiary  age  are 
represented  by  andesites,  rhyolites,  phonolites,  and  basalts.  The 
volcanics  occur  as  sheets,  dikes,  laccoliths,  and  surface  flows.  Fault- 
ing has  been  a  marked  structural  feature,  resulting  in  mesa  topog- 
raphy in  aportion  of  the  field.  Thrusts  were  both  horizontal  and 
vertical.  Tne  strike  of  the  chief  dislocation  faulting  is  northwest- 
southeast,  and  that  of  the  fissures  followed  by  filling  of  ore  bodies 
is  northeast-southwest.  The  horizontal  thrust  faults  show  less 
permanence  in  depth  than  those  of  vertical  movement.  Shearing 
and  friction  breccia  accompanied  faulting,  especially  in  the  Hme- 
stones.  Ore  has  so  far  chiefly  been  found  in  the  Washita  and  Fred- 
ericksburg limestones.  A  productive  area  of  25  square  miles  has 
been  prospected  in  these  rocks.  A  more  recent  development  has 
been  in  the  Eagle  Ford  shales,  in  which  an  area  of  about  three  square 
miles  has  been  proved  ore-bearing.  The  volcanics  seem  to  be  closely 
related  with  the  ore  deposits,  ana  their  intrusions  may  have  marked 
the  beginnings  of  deposition,  although  there  is  no  definite  evidence 
that  any  of  these  rocfes  are  the  source  of  the  ore.  In  the  lower  lime- 
stones the  ore  bodies  are  chiefly  in  calcite  veins  striking  northeast- 
southwest  with  varying  dip  departing  usually  but  little  from  the 
vertical.  Among  these  are  the  Ternngua,  Lone  Star,  Mariposa, 
Tierra,  and  Texas  lodes.  The  lodes  in  the  Lower  limestones  are  either 
calcite  or  friction-breccia  lodes.  Some  caves  have  also  been  found  in 
the  limestones,  in  which  occur  ores  apparently  of  secondary  origin. 
In  the  Eagle  Ford  shales  occur  the  Chisos  and  the  McKanney-Parker 
lodes.  The  veins  are  thought  by  Turner  to  be  cross-fissure  veins. 
The  ore  of  the  Terlingua  deposits  is  chiefly  cinnabar,  often  closely 
associated  with  pyrite,  or  its  oxidation  products,  especially  in  the 
breccia  lodes.  '  Pyrite  is  also  reported  abundant  in  some  of  the  lavas 
and  shales.     The  chief  gangue  material  is  calcite.     Gypsum,  regarded 

a  Phillips,  William  B..  The  Quicksilver  deposits  of  Brewster  County,  Texas:  Econ.  Oeol ,  vol.  1,  p. 
U5,ig06. 

,  H.  W.,  The  Terlingua  quicksilver  dei>osits:  Econ.  GeoL,  vol.  1,  p.  256, 1006. 
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by  Turner  as  secondary,  is  also  common  in  the  friction-breccia  lodes. 
Hydrocarbons  occur  in  a  few  of  the  Texas  ore  bodies  so  far  worked, 
but  are  rare  in  the  lower  limestones.  A  particularly  interesting 
featiu'e  of  the  Terlingua  deposits  has  been  the  presence  of  three  new 
oxychlorides  of  mercury,  terlinguaite,  eglestomte,  and  montroydite, 
associated  with  native  merciu'y  and  frequently  with  gypsum.  The 
ore  treated  in  the  furnaces  varies  in  richness  from  0.75  per  cent  to  2.5 
per  cent  of  metal,  and  that  in  the  retorts  nms  4.0  per  cent  and  over. 
The  principal  fuel  has  been  wood,  which  is  neither  plentiful  nor  cheap. 
Near-by  deposits  of  coal  may  furnish  futiu'e  supplies.  Water  has 
also  been  scarce  in  the  district,  and  the  haulage  to  the  nearest  railroad 
point  has  been  an  obstacle  to  development.  Considerable  under- 
ground and  surface  work,  however,  have  tended  to  increase,  rather 
than  limit,  the  prospects  for  production,  according  to  latest  reports. 
While  a  number  of  lodes  have  pinched  in  depth,  the  deepest  shafts  in 
others  have  shown  good  ore.  The  greater  part  of  the  production 
has  been  from  surface  workings,  and  the  undergroimd  reserves  are 
not  yet  fully  known. 

UTAH. 

The  only  producer  in  Utah  in  1907,  as  in  1906,  was  the  Sacramento 
Grold  Mining  Company  at  Mercur.  This  company  produced  quick- 
silver during  the  first  nve  months  of  the  year  only  and  is  to  be  credited 
with  an  output  of  450  flasks,  valued  at  $18,000.  Compared  with 
the  figures  for  1906,  this  shows  a  decrease  of  715  flasks  in  quantity 
and  of  $30,888  in  value. 

Although  the  company  has  been  an  important  producer  of  quick- 
silver for  several  years,  this  industry  is  subordinate  in  its  interests 
to  the  mining  of  ^old.  The  ore  so  far  worked  has  carried  6  per  cent 
and  over  in  metal  and  has  been  treated  in  a  small  plant  of  6  retorts. 
The  ore  consists  of  earthy  cinnabar  in  siliceous  ^angue  and  is  con- 
tained in  cherty  limestones.  Other  deposits  of  cinnabar  on  the 
property,  carrying  lower  grades  of  ore,  have  not  yet  been  exten- 
sively cleveloped. 

OREGON. 

Oregon  has  been  credited  with  a  small  annual  production  of  quick- 
silver for  a  number  of  years,  and  considerable  exploration  work  and 
several  reduction  plants  have  shown  an  active  interest  in  this  indus- 
try. The  total  production  to  date  has  been  insignificant,  but  it  is 
possible  that  future  developments  at  some  of  the  mines  may  prove 
important.  In  1906  the  State  was  credited  with  3  flasks,  valued  at 
$109;  in  1907  no  production  was  reported.  The  Colonial  Mining 
Company,  however,  operating  at  Black  Butte,  reported  a  year  or 
exhaustive  experiments  with  the  Dennis  36-ton  3-tile  furnace  built 
on  new  Unes,  and  that  ore  was  running  in  the  furnace  in  1908. 

NEVADA. 

There  is  no  record  of  the  production  of  quicksilver  in  Nevada,  but 
deposits  of  cinnabar  have  been  known,  prospected,  and  developed  for 
many  years.  In  Humboldt  County  considerable  recent  development 
is  reported  upon  claims  in  Eldorado  and  American  canyons.  The 
Nevada  Almaden  Mining  Company  has  prospected  a  large  area  in 
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American  Canyon  and  reports  the  recent  discovery  of  several  impor- 
tant ore  shoots  in  a  well-defined  lode.  This  canyon  has  also  produced 
considerable  placer  ^Id.  Above  the  claims  of  the  Nevada  Almaden 
Company  lies  the  Dixie  group,  upon  which  has  been  found  a  vein  of 
white  quartz  carrying  cinnabar.  In  Eldorado  Canyon  this  company 
reports  the  opening  up  of  a  considerable  tonnage  of  2.4  per  cent  ore 
in  limestone  m  the  Ruby  mine,  which  has  been  under  development 
for  the  last  two  years.  Deposits  of  quicksilver  have  also  been  pros- 
pected in  the  Antelope  Range  about  20  miles  north  of  the  Nevada 
Sulphur  mine,  in  Humboldt  County.  In  Nye  County,  in  the  lone  or 
Umon  district,  development  of  promising  cmnabar  ore  in  limestones 
at  or  near  the  contact  with  igneous  rock  is  reported.  In  this  countv 
also  reports  indicate  work  upon  ore  of  promising  ^ade  in  the  South 
Bullfrog  district.  Deposits  at  Belmont  were  notea  by  Becker  *  many 
years  ago. 

ARIZONA. 

Arizona  has  not  yet  become  a  producer  of  quicksilver,  but  consid- 
erable development  work  has  been  done  during  the  last  few  years  by 
the  Colonial  Mining  Company  and  by  the  Dangerfield  interests  upon 
a  lode  said  to  be  traceable  for  3  miles  about  12  miles  north  of  Quartz- 
site,  in  Yuma  County-.  A  new  30-ton  furnace  has  been  erected  upon 
the  property  of  the  Colonial  Company,  and  production  is  expectea  in 
1908.  The  underground  work  is  reported  to  have  reached  the  500- 
foot  level  and  to  snow  important  supplies  of  good  ore,  which  is  said 
to  carry  additional  values  m  silver  ana  gold. 

WORIiD'S  PRODUCTION. 

The  table  following  gives  the  world's  production  of  quicksilver  for 
the  years  1902-1906.  From  the  last  annual  publication  of  the 
Metallgesellschaft  and  the  Metallurgische  Gesellscnaft  were  obtained 
the  figures  for  quantities  produced  bjr  foreign  countries  in  1905  and 
1906.  The  values  for  foreign  coimtries  for  1905  were  computed  at 
$1,058  per  metric  ton  for  1905  (based  on  the  London  average  price 
for  the  year)  and  at  $1,034  for  1906.  The  figures  for  the  United 
States  are  those  of  the  Survey  given  elsewhere  in  this  report.  Sta- 
tistics of  world  production  for  1907  are  not  yet  available. 


World' 8  'production  and  value  of  quicksilver  in 

1903-1906,  in  metric  tons.b 

1903. 

1904. 

1905. 

1906. 

Country. 

1.T 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

United  States 

Atutria 

314 
362 
914 

$1,544,934 

621,763 

373,066 

430,196 

1,092,239 

1,188 
536 
356 
393 

1,020 

$1,503,796 

602,238 

396,336 

441,597 

1,146,132 

1,036 
670 
369 
318 
853 

$1,103,120 
603,060 
390,402 
336,444 
902,474 

892 
577 
418 
210 
1,300 

$958,634 
596,739 

Italy 

432,300 

RoMia 

217, 184 

Spafn. 

1,344,473 

Total 

3,347 

4,062,187 

3,492 

4,090,097 

3,146 

3.336,500 

3,397 

3,549,330 

•  Becker,  O.  F.,  op.  cit.,  p.  385. 

MCezioo  reported  335  tons  of  quicksUver  In  1901,  190  tons  in  1904  and  1905,  and  200  tons  in  1906. 
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Spain. — From  this  table  it  will  be  noted  that  in  1906  Spain  again 
became  the  largest  producer  of  quicksilver  in  the  world,  tne  Umted 
States  changing  places  with  that  country  and  taking  second  rank. 
Practically  all  or  the  production  of  Spam  is  from  tne  famous  old 
mines  of  Almaden,  where  about  4,000  men  are  employed.  C!onditions 
having  been  unsatisfactory  at  these  mines  for  some  tune  past,  accord- 
ing to  the  ^^Rassegna  Mineraria,''**  a  commission  was  appointed  to 
investigate.  The  report  of  that  commission  shows  that  above  the 
twelfth  level  there  are  reserves  of  more  than  400,000  tons  of  ore, 
equivalent  to  about  1,000,000  flasks,  or  about  twenty-five  years'  sup- 
ply. Below  this  level  at  least  800,000  flasks  more  are  in  reserve. 
Exploration  has  proved  the  continuity  of  the  great  ore  deposits  to  the 
west  and  the  prooability  of  sufficient  ore  to  enable  this  mine  alone  to 
dominate  the  world's  market  and  trade.  Improvements  recom- 
mended over  present  methods  are  adoption  or  gobbing,  machine 
drills,  modern  explosives,  artificial  ventilation,  better  internal  and 
external  means  of  transportation,  the  erection  of  Cermak-Spirek  fur- 
naces instead  of  the  present  inefficient  and  dangerous  Bustamente  and 
channel  furnaces,  and  reorganization  of  management. 

Italy. — The  only  producmg  mines  of  Italy  are  those  of  the  Monte 
Amiata  district  in  Tuscany.  The  greater  number  of  ore  deposits  out- 
crop along  the  valley  of  Fiora  River,  and  occiur  in  a  metalliferous  zone, 
containing  ores  of  mercury,  antimony,  arsenic,  and  iron,  and  extend- 
ing from  Monte  Amiata,  with  an  elevation  of  5,700  feet,  to  the  Tyrrhe- 
nian Sea,  a  distance  of  28  miles.  The  deposits  are  in  impure  lime- 
stones of  the  Lias  and  Eocene.  The  ores  now  worked  carry  less  than 
1  per  cent  of  metal,  and  the  success  of  this  district  is  largely  due  to  the 
metallurgical  skill  of  the  late  Vincenzio  Spirek,  whose  furnaces  have 
proved  so  lii<|jhly  efTicient  and  profitable  that  they  have  been  installed 
at  the  Almaden  mines  in  Spain,  theldria  in  Austria,  and  elsewhere,  to 
solve  the  problem  of  low  grade  ores,  which  is  the  almost  universal 
problem  of  the  industry  to-day.  Italy  produced  423  metric  tons  of 
quicksilver  in  1907. 

Mexico. — The  great  importance  of  the  silver  industry  in  Mexico  and 
the  extensive  use  of  amalgamation  processes  there  in  the  recovery  of 
this  metal  tend  to  give  particular  interest  to  the  use  of  local  deposits  of 
cinnabar  as  sources  of  supply.  The  Mexican  production,  however, 
never  satisfactorily  reported,  seems  for  many  years  to  have  been 
insignificant.  The  result  is  a  large  annual  importation  of  quicksilver 
from  the  United  States.  Should  local  deposits  be  actively  developed 
in  Mexico  and  modern  furnaces  be  installea,  it  seems  probaole  that  not 
only  would  much  of  this  market  for  the  United  States  product  be  cut 
off,  but  many  low  grade  silver  mines  might  be  profitably  worked 
owing  to  decreased  amalgamation  costs. 

The  best  known  deposits  of  Mexico  are  probably  those  of  Guadal- 
cazar  in  San  Taus  Potosi,  of  Iluitzuco  and  Tasco  in  Guerrero,  and  of 
San  Ofre  in  Queretaro.  Numerous  other  localities  have  produced 
promising  samples  or  prospects  and  small  quantities  of  metal.  The 
ores  usually  average  not  more  than  about  1  per  cent  of  metal;  but  min- 
ing and  metallurgical  methods  have  usually  been  so  wasteful  that  the 
real  possibilities  of  the  deposits  are  very  little  known. 

a  Min.  Jour.,  London.  September  28,  1907,  p.  385;  Eng.  and  Min.  Jour.,  Deoember  7, 1907,  p.  1063 
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Austria. — ^The  most  important  quicksilver  producers  in  Austria,  the 
third  coimtrv  in  point  of  output,  are  the  famous  Idria  mines.  These 
have  annually  furnished  from  500  to  600  metric  tons  of  metal  for  many 
years,  and  have  been  well  developed  and  under  good  management. 

Russia, — ^The  quicksilver  output  of  Russia  has  been  steadily  de- 
creasing for  several  years.  The  production  of  metal  was  only  130 
metric  tons  in  1907,  as  compared  with  210  in  1906.  Practically  all  of 
this  was  from  the  Nikitovsk  mines. 

Turkey. — In  Asiatic  Turkey  there  are  two  quicksilver  mines  owned 
by  an  English  syndicate  and  reported  as  producers  by  Monachi." 
Tnese  are  the  Kara  Boumou,  30  kilometers  from  Smyrna,  and  the 
Koniah,  in  the  center  of  Anatolia. 

At  Kara  Boumou  the  ore  occurs  as  cinnabar  in  greatly  distorted 
metamorphic  schists  in  the  vicinity  of  basalts.  Mining  has  been  by 
open  work  and  at  low  costs.  In  1905  there  were  3,000  metric  tons  of 
2  per  cent  ore  ready  for  the  furnace.  Two  double  Spirek  tower  fur- 
naces for  broken  ore  and  a  Cermak-Spirek  furnace  for  fine  ore  were 
instiled  in  1906,  and  since  May  of  that  year  have  been  in  operation 
producing  from  250  to  275  flasks  per  month.  The  plant  has  a  capacity 
of  40  metric  tons  of  ore  per  diem  and  can  profitably  treat  or^s  of  0.25 
per  cent  of  metal.  The  Koniah  mine,  at  the  historic  to^vn  of  the  same 
name,  has  been  intermittently  worked  since  the  beginning  of  the 
Christian  era.  The  ore  occurs  in  siliceous  limestones.  After  recent 
development  considerable  ore  was  exposed  and  2  Cermak-Spirek  fur- 
naces, with  a  total  daily  capacity  of  about  22  metric  tons,  were 
installed.  The  ore  averages  about  1  per  cent  of  metal.  Labor  at 
these  mines  is  both  satisfactory  and  cheap. 

Algeria. — ^The  occurrence  of  quicksilver  in  Algeria  has  been  known 
for  many  years,  but  detailed  information  is  lacking.  A  production 
of  200  metric  tons  of  quicksilver  ore  valued  at  $584  was  reported  for 
1906. 

Transvaal. — Surface  deposits  of  quicksilver  in  metallic  form  have 
recently  been  reported  from  near  Hector  Spruit  on  the  Delagoa  Bay 
railroaa.  The  occurrence,  however,  is  in  the  beds  of  two  creeks,  and 
the  origin  is  unknown. 

Philippines. — Reports  have  frequently  been  made  of  deposits  of 
cinnabar  in  Masbate  Island,  and  in  Zambales  and  the  Camarines 
provinces  of  the  island  of  Luzon.  No  details  are  yet  available,  and, 
so  far  as  known,  no  mining  claims  have  been  taken  up.  The  writer 
has  been  assured  on  the  authority  of  Spanish  priests,  American  pros- 
pectors, and  an  English  mining  engineer,  however,  that  on  Mount 
Isarog,  a  volcano  in  the  Camarmes,  there  occur  promising  deposits, 
both  of  quicksilver  and  cinnabar.'' 

Cfhina.—^Tlie  best  known  quicksilver  deposits  in  China  are  in 
Kweichow  Province^  where  the  Wan  Shan  Chang  mines,  about  1,324 
miles  from  Shanghai,  have  been  worked  for  about  six  hundred  years. 
The  ore  is  reported  to  be  cinnabar  in  dolomites  and  irregular  in  form 
of  deposits.  The  Chinese  use  the  crudest  methods  of  mining,  and  as 
the  superficial  deposits  have  probably  been  mostly  worked  out  the 
annuafproduction  is  now  very  small.  The  ores  are  reduced^in  retorts 
of  rough  make,  and  the  losses  in  treatment  are  probably  40  per  cent 

a  Monachl,  F.  P. ,  Cinnabar  mines  in  Turkey:  Raasegna  Mineraria,  April  11, 1908— translated  for  Min. 
Jour..  London,  April  25, 1908,  p.  517. 
bMcCaslLey,  H.  X>.,  Fifth  ann.  rept.  Mining  Bureau,  Manila,  1905,  p.  32. 
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of  the  metal  in  the  ores.  The  product  is  used  in  China  for  making 
vennilion,  for  which  there  is  a  greater  demand  than  local  suppUes  of 
mercury  can  furnish. 

Japan. — ^The  quicksilver  deposits  of  Japan  have  not  been  very  pro- 
ductive so  far  as  known.  In  1906  the  total  value  of  the  output  was 
given  as  $396  as  compared  with  $390  in  1905. 

METHODS  OF  REDUCTION. 

Cinnabar,  the  chief  ore  of  quicksilver,  is  readily  decomposed  by 
heat,  giving  off,  with  access  of  air  or  when  retorted  with  quicklime, 
vapors  of  mercury,  and  sulphur  dioxide,  or  calcium  sulphide  ana 
sulphate.     Following  are  the  reactions: 

HgS+20     =  Hg+SO, 
4HgS+4CaO  =  4Hg  +  3CaS+CaS04 

Bv  subseauent  condensation  the  mercury  is  collected.  The  theory 
of  the  metallurgv  of  quicksilver  is  thus  simple,  but  the  practice  is 
uniformly  difficult.  Lk)w  grade  ores,  and  impurities,  particularly  of 
a  sooty  kind,  have  required  the  highest  metallurgical  skill  in  their 
treatment.  Efficient  condensation  is  particularly  difficult.  Origi- 
nally, when  rich  ores  were  more  plentiful,  retorts  of  a  simple  kind 
were  largely  used.  These  are  short-lived,  however,  of  limitea  capac- 
ity, costly  in  operation,  dangerous  to  the  health  of  employees,  and 
wasteful,  although  they  yield  a  very  pure  product.  Retorte  are  now 
much  improved,  but  their  use  is  cmeny  confined  to  the  treatment  of 
rich  ores  (over  4  per  cent),  mercurial  soot,  or  concentrates,  or  to 
small  mines  or  undeveloped  districts.  Modem  furnaces  for  low  grade 
ore  are  constructed  of  the  shaft  type  for  both  fine  and  coarse  ore,  and 
are  capable  of  treating  at  a  profit  mine  material  carrying  0.25  per  cent 
of  metal.  The  Hxittner  and  Scott  furnaces  in  this  country  are  a  suc- 
cessful example.  These  are  brick  shaft  furnaces,  externally  fired,  and 
built  to  treat  coarse  ore,  gramita  (of  3.2  to  1.2  inches  cube),  and  fine 
ore,  tierras  (less  than  1.2  inches  cube).  The  Scott  fumacB  used  at 
Terlingua,  however,  is  a  modification  built  to  handle  ores  of  varying 
size  and  for  condensation  by  air  cooling  alone,  as  water  is  scarce  in 
Trans-Pecos  Texas.  The  ore  is  charged  at  the  top  of  the  sh^t  and 
works  downward  against  the  furnace  and  flames  on  shelves  set  at 
angles  of  45°,  yielding  its  metal  contents  in  volatilized  form  together 
with  sulphurous  gases  in  its  descent.  The  fumes  are  led  off  into  water- 
cooled  condensing  chambers.  Air  for  the  furnaces  is  brought  in  over 
the  cooling  discharge  products,  thus  becoming  heated  and  at  the  same 
time  carrying  volatile  mercury  that  would  otherwise  be  lost  back  to  the 
furnace.  The  ore  is  in  the  furnace  about  thirty  hours.  These  Scott 
furnaces  are  now  built  to  handle  50  tons  of  ore  in  twenty-four  hours, 
and  the  modem  forms  are  highly  efficient,  free  from  danger  to  em- 
ployees, and  operating  at  low  costs.  For  detailed  descnptions  the 
reader  is  referred  to  the  appended  bibliographical  list. 

TRADE  CONDITIONS. 

In  1907  the  world^s  market  for  quicksilver  showed  Uttle  improve- 
ment over  the  unsatisfactory  conditions  of  1906.  The  chief  cause  of 
the  low  prices  of  this  metal  is  undoubtedly  the  decrease  of  hydraulic 
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mining  and  the  growing  independence  on  the  part  of  metallurdsts  of 
amalgamation  as  a  process  for  recovery  of  silver.  Prices  at  the  end 
of  1907  were  greatly  improved,  but  the  effect  upon  the  industry  was 
not  marked.    The  greatest  demand  was  that  of  the  United  States. 

IMPORTS  AND  EXPORTS. 

According  to  returns  from  the  Bureau  of  Statistics  of  the  Depart- 
ment of  Conunerce  and  Labor,  the  imports  of  quicksilver  into  the 
United  States  in  1907  greatly  exceeded  those  of  previous  years, 
amounting  to  16,567  pounds  with  a  value  of  $6,719,  and  the  exports 
were  lower  than  for  many  years,  being  only  5,132  flasks,  valued  at 
$192,094.  Of  the  16,567  pounds  imported,  15,274  pounds  were 
imported  during  the  finst  six  months  of  1907.  The  result  is  a  balance 
of  trade  in  favor  of  the  United  States  of  only  $185,373  as  compared 
with  $243,864  in  1906. 

Qutclsilver  imported  cmd  entered  for  consumption  in  the  United  States^  1901-1907 j  in 

pounds. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1901 

1,441 
(•) 

S789 
2,166 
1,065 
1,405 

1905 

2,690 

84 

16,667 

11,  no 

50 

ig02 

1906 

1903 

1907 

6,719 

1901 

a  Not  stated. 
Exports  of  quicksilver  from  the  United  States  ^  1901-1907  ^  in  flasks. a 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1901 

11,219 
13,247 
17,577 
21,064 

$475,609 
575,099 
719,119 
847,108 

1905 

13,534 
6,456 
5,132 

$489,756 
243,914 
192,094 

1902                              .  .  . 

1906... 

1903 

1907 

1904 

a  Flasks  of  76}  pounds  net;  75  pounds  net  since  June  1. 1904. 

The  imports  were  almost  entirely  into  the  port  of  New  York,  where 
they  amoimted  to  15,939  pounds,  valued  at  $6,414,  from  Canada,  and 
620  pounds^  valued  at  $230,  from  Germany. 

The  distnbution  of  exports  from  the  United  States  by  foreign  coun- 
tries to  which  exported  is  given  as  follows: 

Exports  of  domestic  quicksUver  from  the  United  Stales  in  1907 ^  by  foreign  countries,  in 

pounds. 


Country. 


Canada.... 
Costa  Rica. 
Goatemala. 
Honduras. . 
Nicaragua. 
Panama . .. 
Salvador.. 
Mexico.... 


Quantity. 

Value. 

34,364 

118,204 

3,750 

1,961 

150 

78 

17,546 

9,308 

1,545 

851 

176 

90 

677 

315 

174,740 

96,423 

Country. 


Cuba 

Colombia . . 
Ecuador. .. 

Peru 

Hongkong. 
Japan 


Total. 


Quantity. 


225 
370 
534 
86 
150,000 
750 


384,913 


Value. 


$116 
248 
330 
54 
63,787 
320 


192,004 
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Following  are  given  the  exports  from  San  Francisco,  the  most 
important  shipping  point  for  1906  and  1907: 

Exports  of  domestic  quicksilver  from  San  Francisco  in  1906  and  1907,  by  countries,  in 

flasks, <i 


Copntry. 


1906. 


Quantity.       Value. 


1907. 


Quantity.       Value. 


China  (Hongkong) 

Mexico 

Japan 

Honduras. 

Korea. 

Costa  Rica 

Salvador. 

Nicaragua 

Canada 

Total 


503 

1,639 

602 

600 

37 

8 

18 

2 

218 


116,631 

61,132 

22,668 

23,350 

1,347 

302 

684 

82 

7,697 


2,000 

1,706 

10 

234 

2 

50 

8 


163,787 

67,170 

320 

9,306 

78 

1,961 

2G8 


273 


I 


3,627  133,913 


4,017 


143,164 


a  Flasks  of  76}  pounds  net;  75  pounds  net  since  June  1, 1904. 

From  these  tables  it  will  be  noted  that  although  the  exports  from 
the  United  States  as  a  whole  decreased  in  1907,  as  compared  with 
those  of  1906,  the  total  exports  from  San  Francisco  showed  an 
increase.  Shipments  to  China  from  this  port  were  quadrupled  and 
those  to  Mexico  showed  a  slight  increase;  shipments  to  Japan,  Hon- 
duras, and  Canada,  however,  showed  a  material  decrease  as  com- 
pared with  those  of  1906. 

PRICES. 

Prices  of  quicksilver  in  the  United  States  were  slightly  better  in 
1907  than  in  1906.  In  New  York  the  price  in  1907  was  $41.25  «  per 
flask  for  the  first  two  months,  dropping  to  $41  in  March,  where  it 
remained  until  August  and  September,  when  it  was  $40  per  flask. 
In  October  the  price  rose  to  $40.50,  and  in  the  last  two  months  of  the 
year  it  stood  at  $45.  In  San  Francisco  the  price  (domestic)  began 
in  January  at  $39.50  per  flask,  dropped  in  February  to  $39,  and  in 
March  to  $38.50,  where  it  remained  until  August,  when  it  declined  fur- 
ther to  $38  per  flask.  In  September  the  price  rose  to  $38.05,  in  Octo- 
ber to  $38.19,  and  in  November  and  December  to  New  York  prices  of 
$45  per  flask.  Quicksilver  for  export  was  quoted  in  San  Francisco 
at  $37.50  in  January,  $37.37  in  February,  $37.25  from  March  to  July, 
inclusive,  $36.75  in  August,  $36.70  in  September,  $36.50  in  October, 
and  $43.50  the  last  two  months  of  the  year.  The  average  prices 
given  by  the  Engineering  and  Mining  Journal  for  the  year  1907  were, 
therefore,  New  York  $41.50;  San  Francisco,  domestic,  $39.60,  export 
$38.17.  The  average  price  reported  by  producers  to  the  Geological 
Survey  in  1907  was  $38. 43^  per  flask. 

In  London  the  Rothschild's  price  averaged  £7  Os.  per  flask  for  the 
first  eight  montlis  of  the  year,  rising  in  September  to  £7  4s.,  falling  in 
October  to  £7  2s.,  and  rising  to  £8  5s.  for  the  last  two  months.  This 
would  be  an  average  London  price  of  £7  5s.  for  the  year. 


oEng  and  Min.  Jour.,  New  York,  January  4, 1908,  p.  89. 
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lake  County^  California,  1876,  p.  5.  Contains  reports  by  William  Ashbumer,  James 
D.  Hague,  Thomas  Price,  and  M.  C.  Vincent.  A  general  description  of  the  Clear 
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Becker,  George  F.  Geology  of  the  quicksilver  deposits  of  the  Pacific  Slope:  Mon. 
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and  Min.  Jour.,  vol.  49,  pp.  137-138. 

Sununary  of  the  &[eology  of  the  quicksilver  deposits  of  the  Pacific  Slope :  Eighth 


Ann.  Rept.,  U.  S.  Geol.  Survey,  pt.  2, 1889,  pp.  961-985. 

Quicksilver  ore  deposits:  Idineral  Resources  U.  S.  for  1892,  U.  S.  Geol. 


Survey,  1893,  pp.  139-168.  Describes  the  occurrence  of  mercurial  deposits  in  the 
United  States  and  foreign  countries.  Deposits  occur  as  fissure  veins,  impr^na- 
tions,  and  In  zones  of  broken  country  rock.    Tables  of  productions. 

Blake,  Williah  P.    Quicksilver  mine  of  Almaden,  California:  Am.  Jour.  Sci.,  2d 
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Cinnabar  m  Texas:  Trans.  Am.  Inst.  Min.  Eng.,  vol.  25,  1896,  pp.  68-76. 


Describes  the  occurrence  of  cinnabar  in  western  Texas,  and  the  character  and 
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mmes  of  the  several  counties  of  the  State  yielding  quicksilver  and  other  minerals. 

Dawson,  George  M.  Report  on  the  area  of  the  Kamloops  map-sheet,  British 
Columbia:  Rept.  B,  Geol.  Survey  Canada,  new  ser.,  vol.  7,  1896.  Describes  the 
physiography  of  the  region,  the  different  formations,  etc.  Gives  an  account  of 
Glacial  phenomena,  cinnabar,  etc. 

Demaret,  LAon.  Les  principaux  eisements  des  minerals  de  mercure  du  monde: 
Annales  des  mines  de  Belgique,  vol.  9, 1904.  Gives  an  account  of  deposits  of  quick- 
silver ores  in  the  world,  occurrence,  etc.  In  the  United  States  tne  deposits  in 
California,  Oregon,  and  Texas  are  considered. 

Dennis,  Oijfford  G.  Rare  mercury  ores:  Min.  and  Sci.  Press,  vol.  95,  No.  3,  1907, 
p.  92.    Mentions  occurrence  of  mercury  at  Terlingua,  Brewster  County,  Texas. 

The  quicksilver  deposits  of  Oregon:  Eng.  and  Min.  Jour.,  vol.  76,  1903, 

pp.  539-541.    Describes  tne  occurrence,  character,  and  geologic  relations  of  the 
quicksilver  ore  deposits  ot  Oregon,  and  the  minine  developments. 

Diller,  J.  S.  Roseburg  tolio,  Oregon:  Geologic  Atlas  U.  S.,  folio  No.  49,  XJ.  S.  Geol. 
Survey,  1898.    Mentions  occurrences  of  quicksilver  in  this  area. 
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EoLBSTONyT.  Mercury  aasociated  with  bitumeii.    Tnms.  Am.Iiist.Siii.Eiig.,Tol.8» 

1876,  p.  273. 
Bmmons,  '* 


)  geologic  occuirence  in  different  parts  of  the  united  States  of  qvidc- 
silver  and  othor  minerals  and  gives  a  summary  of  conclusions  concerning  genesiB  of 
Iheir  <»eB. 

Faibbanks,  Habold  W.  Some  remarkable  hot  q^nnflai  and  associated  minenl 
deposits  in  Oolusa  County,  California:  Science,  vol.  23, 18^.pp.  ^120-121.  Deacdbee 
^e  occurrence  of  hot  qunngs  and  the  associated  gold  and  qiucksilyer  depostts  in 
this  county. 

FoBSTNBB,  William.  The  quicksOvor  resources  of  CUifcHnia:  BuU.  OaUfomia  State 
Min.  Bur.  No.  27,  1903.  Indudes  chapters  on  condition  of  quicksilver;  geology 
of  quicksilver  belt  in  State;  ^esis  of  quicksilver  ore  deposits,  mines. 

The  quicksilver  deposits  of  Calimmia:  £i^.  and  Jfin.  Jour.,  voL  TS,  1904, 

pp.  385-386,  42&--i28. 

Oabb.  W.  M.    Communication  on  the  San  Luis  Obispo  quicksilver  fossSt:  Ttoe* 

Cal&omia  Aca4,  Sd.,  vd.  3, 1863-1868,  p.  193. 
Halbb.  Edwabd.    The  quiclmilver  mine  and  reduction  workB  at  HuitBu^ 

Mexfeo:  Trans,  North  A  Eng.  Inst,  d  Min.  and  Mech.  Eng..  voU  45,  pt  1, 1805,  pp. 
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Habt,  T.  S.    Notes  on  the  Ahnaden  mine,  California:  Am.  Jottr.8cL9  2d8er.9ToLl<l, 

1853,  pp.  137-139. 
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general  notes  on  the  occurrence  and  treatment  d  quicksilver  ores,  with  descilptioiis 

d  California  deposits. 
Hill,  Bbnjaicin  F.    The  Terlingua  quicksilver  dqponts,  Brewatier  Ooonty»  Iteas: 

Bull.  Texas  XTniv.  Mineral  Survey  No.  4^  1902.    Describes  the  diasader  and 

occuirence  d  quicksilver  and  associated  minerals  and  dJacusses  thamodeof  oociir> 
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The  occurrence  d  the  Texas  metcury  minerals:  Am.  Jour.  Sd«,  4llh8er..  voL 

16, 1903,  pp.  251-252. 

IHui  Yorkommen  der  tezanisdm  Qoecksilbonniiieialien:  ZeStadbr.  KryateL 


u.  Mineralpgie,  vol.  39,  1904.  Describes  the  occurrence  in  Texas  d  minerals  con- 
taining quicksilver. 

Hill,  Robert  T.  The  cinnabar  deposits  of  the  Big  Bend  province  of  Texas:  Eng. 
and  Min.  Jour.,  vol.  74,  1902,  pp.  305-307.  Describes  the  geologic  occurrence  d 
the  cinnabar  deposits  in  this  area. 
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description  of  quicksilver  deposits  of  Brewster  County,  etc. 

A  new  quicksilver  field  in  Brewster  County,  Texas:  Eng.  and  Min.  Jour.,  vol. 
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U.  S.  Geol.  Survey,  1897.    Mentions  occurrences  of  quicksilver  in  this  area. 
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BAUXITE  a:nt>  aluminum. 


By  W.  C.  Phalen. 


BAUXITE. 

PRODUCTION. 

The  production  of  bauxite  in  the  United  States  in  1907  amounted 
to  97,776  long  tons,  valued  at  $480,330.  This  is  an  increase  of  22,444 
tons,  or  almost  30  per  cent,  over  the  production  of  the  year  before, 
and  an  increase  in  value  of  $112,019,  or  a  little  over  30  per  cent. 
The  average  price  of  the  material  at  the  mines  was  about  $4.91  per 
long  ton,  an  advance  of  but  2  cents  over  the  returns  for  1906. 

Tennessee  has  been  added  to  the  list  of  producing  States  in  the 
southern  Appalachian  field,  but  the  returns  from  this  State  are  not 
listed  separately,  as  only  one  firm  was  engaged  in  active  mining. 
Though  Arkansas  still  leads  in  total  production,  the  output  from 
Georgia,  Alabama,  and  Tennessee  increased  in  1907  over  50  per  cent 
as  compared  with  an  increase  of  about  20  per  cent  in  Arkansas. 
A  few  nundred  tons  of  ore  mined  in  the  State  of  Georgia,  but  not 
sold,  have  been  omitted  from  the  total.  The  following  table  gives 
the  production  and  value  of  bauxite  from  1889  to  1907,  inclusive : 

Production  of  bauxite  in  the  United  States,  1889-1907,  by  States,  in  long  tons. 


7ear. 

Georgia. 

Alabama. 

Arkansas. 

Total. 

Value. 

1889 

728 
1,844 
3,301 
6,110 
2,415 
2,050 
3,766 
7,313 
7,507 

728 
1,844 
3,593 
10,518 
9,179 
11.066 
17,069 
18,364 
20,590 
25,149 
35,280 
23,184 
18.905 
27,322 
48,067 
47,661 
48,129 
75,332 
•97,776 

$2,366 
6,012 
11,675 
34.183 
29,507 
35  818 

189D 

1801 

292 
6,406 
6,764 
9,016 
13,313 
11,051 
13,083 

1882_ 

1898    - 

18M^ 

1896. 

44,000 
47,338 
57,652 
75  437 

1806 - 

1897 

1898- 

1899..     .        -      - 

16,736 

1i  iOO 

5,045 

3,445 

867 

4.645 

25,713 

25,748 

32,956 

60,267 

125.598 
80.676 
79,914 
120,366 
171  306 

1900. 

1901 

19,739 
18,038 
22,677 
22,374 
21,913 
15,173 
25,065 

190SL 

1908 

1904. 

235.704 

1906. *. 

240,292 
368,311 
480,330 

190ft. 

1907 

*Prodaction  of  Tennessee  included. 
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CONSUMPTION. 

In  order  to  show  the  annual  consumption  of  bauxite  and  its  value 
in  the  United  States  during  the  last  five  years,  the  following  table 
has  been  compiled,  which  includes  the  annual  production,  imports, 
and  consumption,  together  with  the  value  of  each,  respectively : 

Production,  imports,  and  consumption  of  bauxite  in  United  States,  190S-1907,  in 

long  tons. 


Year. 

Production. 

Imports. 

Consumption. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1903 

48,087 
47,661 
48,129 
76,332 
97,776 

1171,806 
235,704 
240,292 
368,811 
480,330 

14,889 
16,874 
11,726 
17,809 
25.066 

$49,684 
49,257 
46,517 
63,221 
98,206 

62,976 
63,085 
59,855 
98,141 
122,842 

1220,990 

1904 

285.961 

1906 

286.809 

1906 

431,582 

1907 

673, 6S8 

WORLD'S  PRODUCTION. 


The  following  table  shows  the  world's  production  of  bauxite  in 
1904,  1905,  and  1906: 

World* 8  production  of  bauxite,  1904-1906,  in  long  tons. 


Country. 

1904. 

1906. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity.      Value. 

United  States 

47,661 
74, 449 

$235,704 

131,229 

8,340 

48,129 

101.378 

7,300 

9240.292 

206,738 

8,880 

75,332       $368,311 

Fnince 

115  926        '^S.Sofi 

United  Kingdom 

8,700 

6,654           13,274 

Total 

130,810 

375,273 

156,807 

454,910 

197,912 

611,5^7 

NOTES  ON  THE  BAUXITE  INDUSTRY. 


INTRODUCTION. 


Many  changes  have  taken  place  in  the  bauxite  industry  during 
the  year  1907,  all  in  the  direction  of  extended  development.  Numer- 
ous new  occurrences  have  also  been  reported.  The  American  Bauxite 
Company  has  disposed  of  its  interests  in  Arkansas,  which  were  pur- 
chased late  in  lOOG  by  the  Republic  Mining  and  Manufacturing  Com- 
pany of  Philadelphia,  and  on  the  first  day  of  January,  1007,  the 
Pittsburg  Reduction  Company  changed  its  name  to  the  Aluminum 
Company  of  America.  Certain  Illinois  capitalists  have  purchased 
500  acres  of  land  near  Detonti,  Ark.,  with  a  view  to  the  development 
of  the  bauxite  deposits  upon  it.  The  Tennessee  deposits  near  Chatta- 
nooga were  worked  for  the  first  time  by  the  National  Bauxite  Com- 
})any,  and  discoveries  of  the  mineral  are  reported  from  Mclntyre  and 
Toomsboro  on  the  Central  of  Georgia  Railway,  Wilkinson  County, 
Ga.  Occurrences  of  the  mineral  have  also  been  reported  from  Yuba, 
Shasta,  and  Nevada  counties,  Cal.,  and  from  near  Gaffney,  S.  C. 
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DOMESTIC    DEPOSITS. 

Tennessee  field, — ^The  deposits  in  Tennessee  are  situated  on  the 
southeast  slope  of  Missionary  Ridge  near  Chattanooga.  They  are 
most  conveniently  reached  by  trolley  to  Sherman  Heights,  and  are 
about  half  a  mile  south  of  the  tunnel  of  the  Southern  Railway 
Company,  which  pierces  the  Ridge  in  this  suburb.  These  deposits 
are  of  the  same  nature  as  those  farther  south  in  the  Georgia- Ala oama 
field,  and  indeed  they  may  be  best  described  as  a  northern  continua- 
tion of  the  older  and  better  known  field.  The  ore  is  found  in  the 
Knox  dolomite  near  a  fault  line  along  which  the  Knox  has  been 
overthrust  from  the  southeast  upon  the  Chickamauga  and  Clinton 
(Rockwood)  formations  lying  to  the  northwest.^  These  geologic  and 
structural  conditions  are  essentially  identical  with  those  described  by 
Hayes  in  Georgia  and  Alabama.  The  extension  of  such  deposits  to 
an  area  far  north  of  that  already  known  emphasizes  the  value  of  a 
close  study  of  the  structure  in  the  Cambrian  and  Cambro-Ordovician 
rocks  in  flie  southern  Appalachian  region  in  all  future  attempts  to 
extend  the  bauxite-bearing  areas. 

The  Chattanooga  deposits  are  worked  by  the  National  Bauxite 
Company,  which  nas  opened  thus  far  two  pits  situated  within  250 
yards  or  each  other  on  a  northeast-southwest  line.  The  northeast  pit 
is  known  as  the  Perry  mine,  and  was  not  working  when  visited  in 
November,  1907,  though  all  the  ore  in  it  had  not  been  exhausted ;  the 
southwest  pit  had  been  excavated  from  40  to  50  feet  below  the  sur- 
face, the  ore  being  hauled  out  by  stationary  engine  over  a  short  in- 
cline. The  amount  of  surface  stripping  requiredto  reach  the  ore  was 
notably  small,  not  more  than  4  or  5  feet. 

The  ore  is  as  a  rule  light  in  color.  Some  in  the  Perry  mine  is  of 
the  compound  pebble  variety;  some  is  of  the  pisolitic  and  oolitic 
varieties,  and  the  latter,  by  a  decrease  in  the  number  of  oolites,  be- 
comes what  is  locally  known  as  "  block  "  ore.  This  is  a  fairly  com- 
pact, light  to  dark  olive-gray  ore  with  an  occasional  pisolitic  and 
oolitic  grain.  It  is  rich  in  alumina  and  low  in  both  iron  and  silica. 
The  bauxite  is,  of  course,  associated  with  more  or  less  clay.  There  is 
also  in  the  southwestern  pit  a  body  of  lignite  overlying  the  "  block  " 
ore.  This  lignite  mass  is  roughly  triangular  in  cross  sections  with 
sides  about  6  feet  long,  and  extends  the  entire  width  of  the  pit. 
Lignite  masses  were  noted  near  Fort  Payne,  Ala.,  and  Hayes  men- 
tions a  similar  occurrence  in  the  Dike  district  in  the  same  State.* 
The  deposits  controlled  by  the  Aluminum  Company  of  America  are 
farther  south  on  the  Ridge,  and  have  not  yet  been  worked.     Further 

Srospecting  in  this  locauty  will  undoubtedly  bring  to  light  other 
eposits  of  bauxite. 

Georgia-Alahama  "field. — In  the  Georgia- Alabama  field  deposits  of 
bauxite  are  known  to  occur  intermittently  in  a  northeast-southwest 
zone  extending  from  Adairsville,  Bartow  County,  Ga.,  to  Jackson- 
ville, Ala.  Most  of  the  deposits  that  have  been  worked  or  are  now 
being  worked  are  centered  near  Hermitage  and  Cave  Spring,  Ga., 
and  Rock  Run,  Ala. ;  but  it  is  probable  that  some  deposits  m  addition 
to  those  at  present  known  will  be  found  in  the  intervening  and  outly- 
ing territory.  Among  the  isolated  deposits  is  the  Bigelow  mine,  for- 
merly owned  by  Harrison  Brothers,  or  Philadelphia,  but  now  by  the 

•Hayes,  C.  W.,  Geologic  Atlas  U.  S.  [Chattanooga],  folio  6,  U.  S.  Geol.  Survey,  1894. 
»  Hayes,  C  W.,  Sixteenth  Ann.  Kept.  U.  S.  Geol.  Survey,  pt  3.  1804.  p.  684. 
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Xational  Bauxite  Compnuy,  of  Rcxne,  G«.  This  mine  is  situated  12 
miles  south  of  Rome.  Another  is  situated  at  Sonimenrilley  Chattooga 
County.  Ga.  A  shaft  has  been  sank  on  the  deposit,  which  is  situated 
northwest  of  the  town,  and  several  carloads  of  ore  hare  been  shipped. 
According  to  Burchard  *  the  bauxite  occurs  in  pisolitic  and  ceUular 
forms,  and  also  as  the  massive  variety  associated  with  diert  and  limo- 
nite.  The  greater  part  of  the  ore  is  so  impure  as  to  need  waishing  be- 
fore it  can  be  marketed. 

Xear  Hermitage  four  operations  were  more  or  less  active  during 
the  year  1907.  Amoi^  the  larger  companies,  the  Bepublic  ^fining 
and  Manufacturing  Company,  of  Philadelphia,  has  worked  the 
Julia  and  the  Ward  mines,  located,  respectively.  5  miles  east  and 
^  miles  south  of  Hermitage.  The  company  operates  two  driers,  one 
nt  the  Julia  mine  and  one  at  Hermitage — the  latter  taking  care  of 
the  product  of  the  Ward  mine  and  of  that  obtained  in  small  quan- 
tities from  miscellaneous  sources.  The  Aluminum  Company  of 
America  is  working  at  South  Waters,  about  3  miles  south  of  Her- 
mitage, and  Mr.  John  H.  Hawkins,  of  Rome,  Ga.,  is  working  a  de- 
posit about  5i  miles  southeast  of  the  same  town.  There  is  a  drier 
located  near  Mr.  Hawkins's  mine. 

About  1  mile  southeast  of  Cave  Spring  the  old  Gordon  deposit 
was  worked  during  the  vear  bv  the  National  Bauxite  Company.  The 
mine  is  located  near  the  hilftop,  and  five  or  six  irreguiar  pockets 
are  now  being  worked  in  the  same  pit.  These  irregular  bodies  were 
formerly  connected  with  the  main  mass,  which  has  been  entirely 
worked  out.  The  ore  mined  here  is  high  ^rade,  and  carries  very 
little  iron  oxide.  The  company  has  also  maintained  a  steady  output 
from  the  Hebblc  mine,  situated  on  the  Hampton  property/  about  4 
miles  .south  of  Cave  Spring.  This  is  one  of  the  lar^t  openings  in 
the  district.  The  ore  is  shipped  to  Rome,  where  it  is  dried  in  the  capa- 
cious drier  recently  erected  by  the  company.  About  li  miles  north 
of  the  Ilebhle  mine  the  Aluminum  Company  of  America  is  operat- 
ing the  Reese  mine.  The  mass  of  ore  seen  here  is  extremely  irreg- 
ular, and  much  expensive  deadwork  seems  to  be  necessary  before 
the  main  deposit  is  well  exposed.  The  material  is  hauled  to  Cave 
Spring,  whence  it  is  shipped  after  drj^ing.  Three  miles  southeast 
of  Cave  Spring  on  the  Cedartown  road  several  prospects  indicate 
the  presence  of  ferruginous  bauxite.  A  few  shallow  holes  repre- 
sent all  the  work  done  to  date. 

Near  Rock  Run,  Cherokee  County,  Ala.,  the  Republic  Mining 
and  Manufacturing  Company  employs  from  20  to  25  men  at  the  Dike 
mine.  The  pit  is  a  deep  one,  and  the  ore  is  removed  on  a  steep 
incline.  The  mine  is  now  nearly  worked  out,  but  the  company  con- 
trols other  properties  in  the  vicinity  which  may  be  drawn  upon  in 
the  future.  A  drier  is  operated  in  the  vicinity.  The  Monahan  mine, 
about  1  mile  southeast  of  the  Dike,  is  controlled  by  the  Aluminum 
Company  of  America.  This  is  a  recent  opening,  triangular  in 
horizontal  section,  about  100  feet  long,  50  feet  at  its  greatest  width, 
and  about  40  feet  deep.     It  has  a  section  somewhat  as  follows: 

Surface  atAl 6  feet. 

Mottlcil  clay 18  to  20  feet. 

Bauxite 30  to  15  feet. 

•  Burchard,  E.  P.,  Bauxite  and  aluminum  :  Mineral  Resources  U.  S.  for  1906.  U.  S. 
Otol,  Survey,  11K)7,  p.  503. 
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The  material  appears  to  be  irre^larly  stratified,  with  a  dip  be- 
tween 30  and  40  degrees  in  the  direction  N.  30°  W.  Another  pit 
belonging  to  the  same  company  is  situated  a  short  distance  northeast 
of  the  Monahan  mine. 

A^ew  bauxite  field  in  Georgia, — The  Survey  has  received  during 
the  winter  of  1907-8  specimens  of  bauxite  from  Toomsboro  on  the 
Central  of  Georgia  Railway  in  Wilkinson  County,  and  Mr.  Otto 
Veatch,  of  the  Geological  Survey  of  Georgia,  has  recently  described 
an  occurrence  of  the  mineral  about  1^  miles  north  of  the  Central  of 
Georgia  Railway  and  3  miles  east  of  Mclntyre,  which,  in  turn,  is 
about  7  miles  west  of  Toomsboro.  According  to  Mr.  Veatch's  interest- 
ing account,*  the  deposit  is  in  no  wav  connected  with  those  of  north- 
western Georgia,  eitner  geographically  or  geologically,  being  located 
about  150  miles  distant  and  in  the  Coastal  Plain.  It  lies  near  the 
northern  margin  of  the  Coastal  Plain,  and  occurs  in  the  Tusca- 
loosa formation  of  probably  lower  Cretaceous  age.  It  is  overlain 
directly  hj  red  sands  and  impure  clays  of  Eocene  age.  The  strata 
in  the  vicmity  are  for  the  most  part  unconsolidated  sands  and  clays 
having  no  pronounced  structural  features;  the  beds  lie  almost  hori- 
zontal, having  only  a  slight  dip  southward. 

The  bauxite  occurs  in  blanket  form,  its  lateral  extent  greatly  ex- 
ceeding its  thickness.  The  position  of  the  bed  can  be  traced  by  small 
fragments  at  the  surface  for  a  distance  of  about  one-half  mile,  and 
it  maintains  a  rather  uniform  level.  It  lies  near  the  contact  of  the 
red  argillaceous  Eocene  sands  and  a  bed  of  white  and  stained  massive 
clay.  Mr.  Veatch  offers  the  tentative  opinion  that  the  bauxite  is  an 
alteration  product  of  the  bed  of  white  clay  or  kaolin  and  has  resulted 
from  desilication  of  the  kaolin. 

The  mineral  is  pisolitic,  and  varies  in  color  from  bright  red  to  yel- 
low and  cream.  The  pisolites  are  generally  quite  small,  the  majority 
varying  from  one-tentn  to  one-half  inch  in  diameter;  they  may  either 
make  up  the  entire  mineral  or  may  be  scattered  in  the  amorphous 
matrix.  The  bauxite  is  hard  at  the  surface,  although  it  will  doubt- 
less be  found  much  softer  where  it  is  under  cover. 

Three  samples  were  collected  by  Mr.  Veatch  from  the  outcrops. 
These  were  analyzed  b^  Dr.  Edgar  Everhard,  chemist  of  the  Geo- 
logical Survey  oi  Georgia,  with  the  following  results : 

Analyses  of  bauxite  from  Wilkinson  County,  Oa, 


Ahimlna  (AltOs) 

Silica  (810«) 

IroQ.axide  (FesOs) 

Tftanfam  oxide  (TiOs) 

Combined  water 

Moiatare 


67.68 


2.76 
29.12 


100.16 


62.92 
10.17 
7.66 
2.30 
26.66 
.36 


99.95 


55.21 

12.40 

.96 

2.15 

29.10 

.33 


100.16 


The  second  analysis  represents  the  most  ferruginous  of  the  samples, 
which  was  bright  red  m  color.  The  clay  underlying  the  bauxite 
approaches  a  kaolin  in  composition,  except  that  it  is  in  places  highly 
stained  with  iron  oxide. 


•Eng.  and  Min.  Jour.,  April  4,  1908,  p.  688. 
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The  lateral  extent  of  the  deposit  has  not  yet  been  determined,  and 
the  total  quantity  of  the  bauxite  can  not  yet  be  estimated.  However, 
it  is  known  to  reach  a  thickness  of  10  feet,  and  from  the  outcrops  and 
a  small  amount  of  prospecting,  it  is  estimated  that  100,000  long 
tons  occur  at  the  point  of  discovery ;  this  quantity  will  probably  te 
increased  by  further  prospecting.  The  overburden  consists  of  un- 
consolidated sand,  and  will  vary  from  a  few  feet  with  a  gradual  in- 
crease to  40  feet,  provided  that  the  bed  is  extensive  laterally.  The 
mining  of  the  ore  should  present  no  special  difficulties,  and  water  for 
power  and  other  purposes  is  abundant. 

Arkansas  field. — ^The  deposits  worked  in  Arkansas  are  located  in 
Saline  and  Pulaski  counties,  and  are  controlled  chiefly  by  the  Alum- 
inum Company  of  America,  with  smaller  holdings  by  the  National 
Bauxite  Company  and  the  Republic  Mining  and  Manufacturing 
Company.  The  National  Bauxite  Company  has  done  no  work  in  the 
Arkansas  field  during  1907.  The  Aluminum  Company  of  America 
has  done  considerable  development  work  at  Bauxite.  It  also  com- 
pleted during  the  year  a  large  new  crushing,  grinding,  and  drying 
plant.  It  has  built  a  new  railroad  called  the  Bauxite  and  Northern, 
connecting  all  of  its  mines  in  that  region  with  the  Chicago,  Rock 
Island  and  Pacific  Railroad  and  the  Missouri  Pacific  and  Iron  Moimt- 
ain  systems.**  The  acquisition  of  land  by  Illinois  capitalists  in  this 
field  has  been  referred  to. 

FOREIGN   DEPOSITS. 

India. — It  has  recently  been  claimed  that  a  source  of  aluminum 
might  be  found  in  India,  where  thousands  of  square  miles  are  covered 
with  deposits  of  aluminous  laterite.  True  laterite  is  essentially  a  mix- 
ture of  iron  hydrate,  aluminum  hydrate,  and  free  silica  in  varying 
proportions.  It  is  identical  in  type  with  bauxite,  being  merely  an 
iron-rich  variety  of  the  latter,  and  by  diminution  in  the  iron  oxide 
and  increase  in  the  alumina,  laterite  merges  into  bauxite.  Between 
bauxite  on  the  one  hand  and  limonite  on  the  other,  all  sorts  of  mix- 
tures may  occur. 

In  India  laterite  is  reported  as  derived  in  part  from  rocks  in  place, 
as  is  the  case  with  our  Arkansas  bauxite  deposits,  or  as  having  been 
transported.  The  high-level  laterites  of  India  are  said  to  bear  a 
striking  resemblance  to  bauxite.  In  examining  the  Vizagapatam  hill 
tracts,  C.  S.  Middlemiss  ^  has  paid  especial  attention  to  the  high-level 
laterites  of  the  Kalahandi  State;  and  in  the  adjoining  estate  of 
Jeypore,  he  found  the  laterites  occurring  in  beds  80  to  100  feet  thick, 
but  limited  to  a  very  well-marked  plane  surface  from  3,500  to  4,000 
feet  above  sea  level.  This  surface,  owing  to  its  uniformity  and  ex- 
tent, is  thought  to  have  originated  as  a  plain  of  marine  denudation 
on  which  the  laterite  was  siibsequently  formed  and  which  was  after- 
wards modified  by  the  ordinary  erosive  action  of  subaerial  agencies. 
The  area  over  which  the  ores  are  mainly  developed  stretches  from 
the  neighborhood  of  Korlapat  in  Kalahandi  to  the  hills  north  of 
Doliamb  on  the  Jeypore- Vizianagram  road.  Deposits  of  aluminous 
laterite  have  also  been  studied  in  the  Madras  Presidency,  in  the 

«  Richards.  Joseph  W.,  Eng.  and  Min.  Jour.,  June  8,  1907,  p.  1083. 
» India  Geol.  Survey  Records,  vol.  32,  1905,  p.  143. 
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Central  Provinces,  and  in  Nalhati  in  Bengal.  The  result  has  been 
the  definite  determination  of  a  number  of  instances  in  which  the 
percentage  of  alumina  is  as  high  as  in  the  high-grade  deposits  mined 
as  sources  of  alumina  in  Europe  and  America;  and  the  material 
appears  to  exist  in  quantities  altogether  out  of  proportion  to  present 
consumption. 

The  purity  of  the  India  deposits,  their  ready  accessibility,  and 
their  association  with  flowing  water  ar^  all  points  in  favor  of  their 
being  worked,  should  the  demand  for  aluminum  in  the  world  at 
large  justify  such  a  course.  At  the  present  time,  with  present  prices, 
a  Imiited  market,  and  the  rate  at  which  discoveries  of  new  occurrences 
in  the  United  States  are  being  made,  no  bauxite  has  been  found  in 
India  which  in  quantity  and  quality  would  compensate  for  the  cost 
of  export  to  American  markets. 

USES. 

The  chief  uses  of  bauxite  are  (1)  as  raw  material  in  the  production 
of  metallic  aluminum.  This  is  bv  far  the  most  important  use  of 
the  material.  A  large  part  of  tne  entire  output  of  the  State  of 
Arkansas  has  been  devoted  to  this  purpose,  and  the  figures  of  pro- 
duction from  this  State  have  shown  remarkable  growth  during  the 
past  few  years. 

(2)  In  the  manufacture  of  aluminum  salts.  A  large  part  of  the 
Georgia- Alabama  product  is  used  for  this  purpose,  owing  to  its  rela- 
tive freedom  from  oxide  of  iron. 

i3)  In  the  manufacture  of  artificial  abrasives  (alundum). 
4)  In  the  manufacture  of  bauxite  brick.  This  last  use  in  refrac- 
tory brick  is  of  recent  date.  The  bricks  are  of  chief  value  in  resist- 
ing the  corrosive  action  of  molteh  metal  at  high  temperatures,  and 
hence  are  applied  in  basic  open-hearth  steel  furnaces,  in  furnaces  for 
refining  lead,  in  copper  reverberatory  furnaces,  and  in  the  linings 
of  rotary  Portland-cement  kilns. 

In  the  manufacture  of  the  brick  *»  the  bauxite  is  first  washed  to 
remove  free  silica  and  then  calcined  at  a  temperature  of  2,500°  F. 
Very  little  or  no  shrinkage  takes  place  below  the  temperature  of 
2,390°,  hence  2,600°  is  about  the  lowest  safe  temperature  that  may  be 
applied.  The  calcined  material  may  be  bonded  with  plastic  fire  clay, 
sooium  silicate,  or  free  lime,  and  the  bricks,  after  drying,  are  burned 
in  down-draft  kilns  at  high  temperatures,  such  treatment  rendering 
them  hard  and  tough.  A  9  by  2^  bv  4^  inch  brick  weighing  7| 
pounds  has  been  found  to  stand  a  crushing  test  of  10,000  pounds  per 
square  inch. 

For  oi>en-hearth  steel  furnaces  a  high  alumina  and  low  silica  brick 
is  essential,  and  the  purer  the  alumina  used,  the  more  satisfactory 
the  results.  The  pisolites  or  small  rounded  concretions  are  found 
more  satisfactory  for  this  purpose,  as  they  carry  a  higher  content  of 
alumina  than  the  other  grades  of  bauxite.  This  material  is  obtained 
by  selecting,  washing,  and  sifting  the  purest  bauxite  at  the  mine. 
The  finer  material  containing  the  greater  part  of  the  silica  passes 
through  the  sieve  and  is  rejected.  Recent  tests  have  shown  that 
briclra  containing  less  than  12  per  cent  silica  would  be  satisfactory, 

•Aubrey,  A.  J.,  Mineral  Indastry,  toI.  14,  1906,  pp.  48-61. 
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and  that  in  open-hearth  steel  furnaces  they  withstand  the  corrosive 
action  of  the  metal  and  basic  slag  as  well  as  do  magnesite  bricks. 
The  reason  of  this  resistance  may  be  due  wholly  or  in  part  to  the  fact 
observed  by  Sir  William  Siemens  that  the  bauxite,  when  subjected  to 
the  intense  heat  of  the  furnaces,  is  converted  into  a  solid  mass  of 
emery,  so  hard  as  to  be  scarcely  affected  by  steel  tools  and  able  to 
resist  mechanical,  calorific,  and  chemical  action. 

As  a  lining  in  rotary  Portland-cement  kilns,  bauxite  brick  are  giv- 
ing satisfaction.  They  are  soft  enough  to  allow  a  coat  of  the  cement 
to  stick  to  them  and  thus  protect  them,  lengtheninff  their  term  of  use, 
and  still  not  soft  enough  to  allow  any  part  of  the  tricks  to  be  pulled 
away.  Only  a  small  part  of  the  kiln  need  be  lined  with  the  Drick, 
namely,  the  hot  zone  (10  to  12  feet  in  a  60- foot  rotary  kiln). 

The  most  recent  applications  of  bauxite  brick  are  in  the  lining  of 
lead-refining  and  copper  reverberatory  furnaces.  During  the  process 
of  lead  refining  the  scum  which  rises  to  the  surface  is  composed  for 
the  most  part  of  basic  oxides  which  attack  the  sUica  in  ordinary  fire- 
brick linmgs.  The  use  of  bauxite  brick  largely  composed  of  basic 
oxide  has  reduced  the  tendency  to  reaction  with  consequent  increased 
duration  of  life  to  the  furnace  lining.  It  has  been  estimated  that 
bauxite  brick  last  five  to  six  times  as  long  as  ordinary  siUceous  fire 
brick. 

AliUMTNUM. 

PRODUCTION  AND  CONSUMPTION. 

Aluminum  shared  in  the  greatly  increased  demand,  along  with  the 
other  metals,  copper,  tin,  lead,  and  zinc,  during  the  first  nine  months 
of  the  year  1907,  and  the  rise  in  the  price  of  copper  and  tin  no  doubt 
served  to  widen  the  field  of  application  of  aluminum.  Contrary  to 
the  general  expectation  and  to  numerous  prophecies,  the  great  in- 
crease in  the  domestic  production  did  not  materialize.  This  is  to  be 
accounted  for  to  a  certain  extent — but  probably  not  to  the  extent  that 
is  generally  supposed — by  the  great  falling  off  in  the  demand  toward 
the  close  of  the  year,  owing  to  the  general  business  depression.  In 
no  branch  of  the  aluminum  industry  has  the  influence  of  the  general 
depression  been  felt  more  than  in  the  manufacture  of  electric  railway 
cars  and  motor  cars.  There  has  been  an  increasing  demand  for 
aluminum  in  the  railway  and  motor  car  industries  to  which,  owing 
to  its  lightness,  the  metal  is  well  adapted. 

At  the  beginning  of  the  year  the  price  of  aluminum  was  steady  and 
the  demand  good.  During  January,  February,  and  March  quotations 
on  No.  1  ingots,  containing  over  99  per  cent  pure  metal,  were  36  cents 
per  pound,  and  on  Xo.  2  ingots,  containing  90  per  cent  and  more 
metal,  they  were  84  cents,  with  higher  prices  for  small  lots.  At  the 
end  of  April  all  pricelists  of  the  metal  were  withdrawn  from  the 
market,  and  prices  rose  to  50  cents  per  pound  and  decreased  but 
slightly  until  the  panic  of  October.  During  December  quotations 
ranged  from  37  to  39  cents,  with  the  trade  very  dull.  About  the 
middle  of  January,  1908,  revised  prices  were  issued,  as  follows: 
No.  1  ingots,  99  per  cent  pure,  33  cents  per  pound  in  ton  lots;  No.  2 
ingots,  32  cents  per  pound — but  little  less  than  the  prices  which 
obtnhwd  fust  about  a  year  before.  At  the  time  of  closing  this  article 
(April  15,  1908)  quotations  on  "So.  \  \w^oV<?>  totv^vcv  ^i  ^Z  cents  per 
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1897 4,  000.  000 

1898 5,  200,  000 

1899 i_.   6,  500,  000 

1900 7, 150,  000 

1901 7, 150, 000 

1902 7,  300,  000 

1903 7,  500,  000 

1904 «  8,  600,  000 

1905 <»  11,  347,  000 

1906 « 14,  910,  000 

1907 « 17,  211,  000 


Total 100,530,779 


pound  in  ton  lots,  with  a  base  price  on  (1)  rods  and  wire  and  (2) 
sheets  of  38  cents  and  40  cents,  respectively. 

The  absolute  increase  in  quantity  of  metal  produced  was  less  in 
1907  than  in  either  1905  or  1906,  and  the  percentage  of  increase  was 
only  about  half  that  of  1905  and  1906. 

The  magnitude  of  the  aluminum  industry  is  shown  by  the  follow- 
ing table,  which  gives  the  production  since  the  beginning  of  the 
industry  in  1883 : 

Production,  in  pounds,  of  aluminum  in  the  United  States,  1883-1907, 

1883 83 

1884 150 

1885 283 

1886 3,  000 

1887 18, 000 

1888 19,000 

1889 47, 468 

1890 61,  281 

1891 150,000 

1892 259,  885 

1893 333,629 

1894 550,000 

1895 920,000 

1896 1,300,000 

The  value  of  the  exports  of  aluminum  and  manufactures  of  alumi- 
num of  domestic  production  for  the  last  four  years  has  been  as  fol- 
lows: 1907,  $304,938;  1906,  $364,251;  1905,  $290,777;  1904,  $166,876. 

PROGRESS  OF  THE  ALUMINUM  INDUSTRY. 
NEW    INDUSTRIAL    DEVELOPMENTS. 

In  August,  1888,  the  Pittsburg  Reduction  Company  was  organ- 
ized, largely  to  manufacture  aluminum  imder  the  patent  to  Charles 
M.  HaU,  and  a  factory  in  which  to  manufacture  the  metal  was  started 
in  Pittsburg  in  November  of  that  year.  In  1890  the  works  were 
greatly  enlarged,  and  in  the  following  year  they  were  removed  to 
STcw  Kensin^n,  a  suburb  of  Pittsburg,  and  in  1893  were  again  en- 
larged. In  1896  the  production  of  pig  aluminum  at  New  Kensing- 
ton was  abandoned,  since  which  time  the  works  have  been  devoted 
to  the  manufacture  of  pig  aluminum  into  more  or  less  finished 
forms.  Other  works  now  operated  by  the  company  are  located  at 
Niagara  Falls  and  Massena,  St.  Lawrence  County,  N.  Y.,  and  at 
Sh^wenegan  Falls,  Quebec,  Canada,  also  at  East  St.  Louis,  111. 
During  1907  the  capacity  of  the  chemical  plant  at  East  St.  Louis 
was  greatly  enlarged.  The  material  from  the  Arkansas  mines  is 
washed  and  treated  to  free  it  from  iron,  silica,  titanium  oxide,  and 
water  at  the  East  St.  Louis  plant. 

The  processes  employed  in  the  production  of  pure  alumina  have, 
so  far  as  known,  remained  unchanged.  The  bauxite  is  first  cal- 
cined to  remove  water  and  some  oxygen.  The  subsequent  treatment, 
invented  by  Hall,  consists  in  treating  the  impure  material  mixed 
with  the  proper  quantity  of  carbon  in  an  electric  furnace,  whereby 
the  more  easily  reducible  iron,  silicon,  and  titanium  are  extracted, 
leaving  the  alumina. 
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At  New  Kensington  <»  the  company  has  installed  a  continuous 
mill  for  rolling  aluminum  sheets,  the  only  one  of  its  kind  in  exist- 
ence. This  mill  is  said  to  have  a  larger  capacity  for  rolling  sheets 
than  any  mill  in  the  country.  The  company  is  also  making  some 
additions  to  its  power  plant  at  this  place,  including  one  400-horse- 
power  Parker  boiler  and  two  300-norsepower  T^stinghouse  gas 
engines.  With  the  completion  of  this  work  the  power  capacity  of 
the  New  Kensington  worKs  will  have  been  about  doubled. 

A  new  rolling  and  sheet  mill  has  been  also  in  course  of  construc- 
tion at  Niagara  Falls,^  and  will  be  one  of  the  largest  and  most  com- 
plete sheet  rolling  mills  in  America.  At  Niagara  Falls  the  lower 
plant,  using  power  supplied  from  the  canal  of  the  Niagara  Falls 
tower  and  Manufacturing  Company,  has  been  increased  to  use 
46,000  horsepower  divided  into  five  units  of  9,000  horsepower  each 

At  Massena  the  company  has  purchased  the  entire  plant  of  the 
St.  Lawrence  Power  Company  with  its  canal  and  power  house  of 
40,000  horsepower  capacity,  and  is  preparing  to  dredge  out  the  canal 
to  double  this  capacity.  A  new  power  house  for  this  enlarged 
capacity  was  started  in  1907,  and  eight  large  water  wheels  to  absorb 
the  capacity  of  the  first  canal  have  been  purchased  for  installation 
in  the  old  power  house. 

The  plans  referred  to  in  this  report  for  the  year  1906  as  being  for- 
mulated for  extensive  water  power  development  and  aluminum  works 
on  the  Cumberland  River  near  Corbin,  Ky.,  have  so  far  as  known 
not  yet  materialized.  Twenty  thousand  horsepower  according  to  the 
plan  proposed  will  first  be  developed,  and  most  of  this  is  to  oe  used 
m  the  works. 

APPLICATIONS   OF  ALUMINUM. 

Recent  progress  in  the  applications  of  aluminum  in  the  industries 
has  been  summarized  by  Joseph  W.  Richards.*^  The  limitations  of 
the  metal  are  now  well  understood,  and  it  is  being  employed  to  an 
increasing  extent  in  those  arts  and  industries  where  great  mechanical 
strength  m  the  metal  employed  is  not  essential.  Its  increasing  use 
in  motor  cars  and  electric  railway  cars  has  already  been  mentioned. 
In  the  metallurgical  industries  the  metal  is  used  to  clear  molten  iron 
and  steel  of  all  oxides  before  casting.  The  great  drawback  to  its 
use  for  electrical  purposes  in  the  past  has  been  the  difficulty  of  obtain- 
ing it  in  a  state  of  sufficient  purity ;  but  with  care  metal  99.9  per  cent 
pure  may  now  be  made.  In  America  its  use  in  electric-power  trans- 
mission schemes  of  ma^itude  is  increasing,  and  a  recent  example  of 
its  use  is  the  transmission  of  power  from  Niagara  Falls  160  miles  to 
Syracuse  and  200  miles  to  Cleveland  by  the  Niagara,  Lockport  and 
Ontario  Power  Company.  The  equipment  to  Syracuse  contains 
12,000  miles  of  heavy  wire  in  3  cables  of  19  strands  each.  The  voltage 
is  60,000.^ 

Its  more  recent  applications  in  plating,  soldering,  and  welding, 
and  in  the  new  alloys  are  given  in  detail  by  Richards  in  the  articles 
cited.     Still  later  inventions  comprise  a  new  method  of  producing 

» American  Metal  Market.   January  3,   1907. 

*  See  article  by  J.  W.  Richards  in  Eng.  and  Min.  Jour.,  June  8,  1907. 
«  Eng.  and  Min.  Jour.,  June  15,  1907,  pp.  1147-1149;  Mineral  industry,  vol.   15,  1007. 
pp.  21-27. 

''Metal  Industry,  February,   1906. 
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the  metal  by  electrolysis  (H.  S.  Blackmore,  United  States  patent 
No.  872,986,  December  3,  1907),  new  solders,  allovs,  and  a  modifica' 
tion  of  the  Goldschmidt  process  of  reducing  ren-actory  oxides,  in- 
vented by  K.  A.  Kuehne  (United  States  patent  No.  878,210,  February 
4,  1908). 


ALUMINUM  SALTS. 


PRODUCTION. 


There  was  a  decrease  of  33  per  cent  in  the  quantity  of  alum  pro- 
duced in  1907  as  compared  with  the  production  of  1906.  The  quan- 
tity produced  in  1906  showed  an  increase  of  55  per  cent  over  that  in 
1905,  and  the  falling  off  in  1907  is  to  be  explained  in  part  at  least 
by  the  excess  of  stock  on  hand.  Such  a  history  of  events  seems  to 
have  obtained  also  during  the  years  1903,  1904,  and  1905. 

The  quantity  of  aluminum  sulphate  i)roduced  in  1907  increased 
about  20  per  cent  over  that  in  1906,  and  imports  also  showed  a  gain 
of  32  per  cent  in  quantitv,  and  of  about  52  per  cent  in  value. 

The  following  table  shows  the  production  of  alum  and  aluminum 
sulphate  for  the  years  1903  to  1907 : 

Production  and  imports  of  cUuminum  salts  into  the  United  Stales,  190S-1907,  in  short  tons. 


Production. 

Imports.a 

Year. 

Alum. 

Aluminum  sulphate. 

Quantity. 

Value. 

Quantity. 

Value. 

Per  ton. 

Quantity. 

Value. 

Per  ton. 

1908 

7,674 
11,563 
10,114 
15,618 
10,404 

9210,910 
819,189 
289,716 
450,125 
861,900 

r27.85 
27.60 
28.65 
28.83 
84.78 

80,726 
74,481 
98,917 
89,246 
106,821 

$1,614,520 
1.417,867 
1,660,615 
1,618,050 
2,008,046 

$20.00 
19.04 
17.67 
18.07 
18.80 

2,162 
896 
1,282 
1.183 
1,562 

$107,948 
19  991 

1904 

1905 

26.242 

1906 

23  193 

1907 

35,191 

a  Inclades  alumina,  aluminum  hydrate,  or  refined  bauxite,  alum,  alum  cake,  aluminum  sulphate 
aluminous  cake,  and  alum  in  crystals  or  ground. 

NATURAL   OCCURRENCE   OF   ALUMINUM   SULPHATE. 

An  occurrence  of  scientific  interest  is  the  association  of  alunite 
(K2O.3Al2O3.4SO8.6H2O)  and  gold  in  the  Goldfield  district  of 
Nevada.  F.  L.  Ransome  ®  believes  that  the  composition  of  the  ores 
and  the  changes  exhibited  in  the  country  rock  point  to  hot  ascending 
solutions  as  the  agent  which  has  produced  the  alunite.  On  some  of 
the  ore  dumps  the  soluble  sulphq^ie  is  present  in  sufficient  quantity  to 
suggest  its  removal  by  leaching.  Before  undertaking  such  a  step 
several  factors  must  be  considered,  such  as  quantity  of  raw  material, 
proximity  to  market,  transportation  facilities,  freight  rates,  etc. 

EXPERIMENTAL   WORK    ON    ALUMINUM    SALTS. 

Recent  experiments  by  Gawalowski  ^  have  proved  the  possibility 
of  making  a  carbonate  of  aluminum.  Under  a  pressure  of  eight  at- 
mospheres there  is  formed  a  polycarbonate  which  is  completely  solu- 
ble.    Such  pressure  is  found  at  moderate  depths  in  the  earth's  crust, 

•Economic  Geology,  vol.  2,  No.  7,  1907,  p.  689. 
»  Chem.  Centralblatt,  pt  1,  1906,  p.  640. 
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and  this  fact,  together  with  the  well-known  power  of  carbon  dioxide 
to  act  on  the  silicates  and  to  convert  them  into  carbonates,  may  have  a 
possible  bearing  on  the  character  of  the  hot  spring  deposition  of  baux- 
ite advocated  by  Hayes  in  the  Georgia- Alabama-Tennessee  field. 
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ANTIMONY. 


By  Frank  L.  Hess. 


INTRODUCnOK. 

Beginning  with  high  prices,  the  year  1907  soon  developed  a  falling 
market,  which  continued  through  the  year,  so  that  there  was  little 
encouragement  for  American  production,  and  mines  that  had  been 
started  were  compelled  to  close  down.  In  spite  of  this  the  output 
of  ore  in  the  United  States  during  1907  exceeded  somewhat  the 
production  in  1906. 

The  antimony  smelter  built  at  Antimony,  Utah,  did  not  operate; 
but  the  smelters  of  Mathison  &  Co.  on  Staten  Island,  N.  Y.,  and  the 
allied  Chapman  smelter  at  Oakland,  Cal.,  made  antimony  from  both 
domestic  and  forei^  ores.  The  Hoyt  Metal  Company  of  St.  Louis, 
Mo.,  also  used  antimony  ores  in  the  manufacture  of  babbitt  and 
other  alloys. 

The  returns  received  by  the  United  States  Geological  Survey  indi- 
cate that  685  short  tons  of  ore  running  about  60  per  cent  antimony, 
and  worth  about  $77,300,  were  produced  and  sold  in  1907,  and  that 
additional  ore  was  mined' and  left  on  the  dumps  to  await  better 
prices. 

Alaska, — ^Prospecting  was  continued  on  Manila  Creek,  about  15 
miles  north  of  Nome,  and  an  antimony  vein  on  which  work  was 
commenced  in  1906  was  cut  by  a  tunnel  at  315  feet  from  the  portal. 

In  a  recent  report  to  the  Survey  Philip  S.  Smith,  who  visited  these 
deposits,  says :  *» 

The  main  work  accomplished  has  been  the  driving  of  a  crosscut  adit  which 
successfully  located  the  vein.  This  adit  was  315  feet  long,  and  the  vein  where 
intersected  was  3  feet  wide.  It  is  reported,  however,  that  the  amount  of 
antimony  was  materially  less  than  in  the  surface  exposures,  but  that  the  gold 
tenor  had  fortunately  increased.  The  quartz  is  described  as  being  white  and 
compact,  but  with  a  small  amount  of  metallic  minerals  visible.  If  the  de- 
crease in  the  amount  of  antimony  present  in  the  ore  is  as  marked  in  the  next 
lower  level  as  it  has  been  from  the  surface  to  the  adit  level  the  value  of  the 
mine  is  likely  to  be  determined  by  the  gold  content  of  the  ore,  with  very  subor- 
dinate values  in  antimony. 

The  Manila  Creek  property  is  the  only  one  in  the  district  that  has  shipped 
any  antimony  ore,  but  there  are  several  places  in  the  same  general  region 
where  stibnite  has  been  found.  On  the  east  side  of  Nome  River,  near  the 
head  of  the  Osbom  Creek  drainage  basin,  three  prospectors  at  the  close  of 
the  season  found  promising  indications  of  an  antimony  lode.    The  lead  is 

•  Investigations  of  the  mineral  deposits  of  Seward  Peninsula ;  Bull.  U.  S.  Geol.  Survey 
Nq.  845,  1^8,  pp.  244-240t 
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reported  to  be  rather  flat  lying  and  is  mucli  contorted,  the  ore  occurring  tn 
lenses  and  kidneys.  A  piece  of  ore  6  inches  wide,  8  inches  thick,  and  a  foot 
long  from  this  vein  was  examined  and  found  to  consist  of  almost  pure  stibnite. 
The  ore,  in  addition  to  antimony,  carries  more  or  less  gold.  Near  the  gold 
lode  on  Goldbottom  Creek  also  some  auriferous  antimony  ore  has  been  reported, 
but  the  prospect  was  not  visited  by  members  of  the  Survey.  On  Last  Chance 
Creek  a  vein  which  is  said  to  be  5  feet  wide  has  been  discovered,  but  ex- 
ploration has  not  proceeded  far  enough  to  show  the  value  of  the  property. 
Picked  samples,  however,  are  reported  to  yield  high  assays  in  both  gold  and 
antimony.  Near  the  mouth  of  Goldbottom  Creek  on  Snake  River  some  stibnite 
has  been  found,  and  it  was  proposed  to  ship  some  of  the  ore,  but  it  is  not 
known  whether  this  was  done  or  not. 

Arkansas. — The  antimony  deposits  near  Gilliam,  Sevier  County, 
in  the  western  part  of  the  State,  were  not  operated.  They  were 
visited  by  the  writer,  who  described  them  in  Bulletin  340  of  the 
United  States  Geological  Survey. 

California^ — No  antimony  ore  is  known  to  have  been  produced  in 
the  State  during  1907,  but  some  work  was  done  upon  the  New  Mo- 
hawk claim  in  the  Graniteville  district,  Nevada  County. 

IdaJw. — ^The  Stanley  Consolidated  Mining  and  Milling  Company 
is  mining  antimony  ore  in  connection  with  gold  ore  at  Burke,  in  the 
La  Lande  district,  Shoshone  County.  The  tunnels  aggregate  about 
3,500  feet  in  length.  Antimony  ore  was  shipped  during  the  year,  and 
a  considerable  amount  of  both  antimony  and  gold  ores  remained  on 
the  dumps. 

Nevada. — ^Antimony  ore  was  shipped  by  Smith  &  Green,  who 
operate  a  mine  in  Bullion  Canyon,  15  miles  south  of  Mill  City.  Most 
oi  the  ore  went  to  Oakland,  but  two  carloads  were  shipped  to  Bel- 
gium early  in  1907.  Mr.  Green  erected  a  small  reverberatory  furnace, 
and  by  using  sage  brush  as  fuel  was  able  to  produce  a  regulus  con- 
taining from  80  to  90  per  cent  of  antimony. 

The  Antimony  King  Mining  Company  has  a  mine  near  Austin, 
developed  by  a  shaft  230  feet  deep,  and  another  at  Battle  Mountain, 
with  two  shafts  90  and  65  feet  deep,  respectively,  and  a  tunnel  140 
feet  long.    The  ore  was  shipped  to  San  Francisco  brokers. 

Thirty-five  miles  northeast  of  Lovelock  some  development  work 
has  been  done  on  the  Antimony  Queen  claim. 

Antimony  claims  have  been  located  in  the  Black  Knob  district, 
near  Lovelock,  but  no  output  was  made  during  1907. 

Oregon, — Considerable  work  was  done  by  the  Martin  Creek  Min- 
ing Company  on  its  claims  in  the  Bohemian  mining  district,  Douglas 
County,  16  miles  from  Red  Bridge  on  the  Oregon  and  Southeastern 
Railroad.  The  mine  is  reached  by  12  miles  of  wagon  road  and  4  miles 
of  trail.  They  have  drifted  65  feet  along  the  vem  and  are  driving  a 
tunnel  to  cut  the  vein  110  feet  deeper.    No  ore  has  yet  been  shipped. 

Utah. — A  smelter  was  finished  by  the  Utah  Antimony  Company  at 
Antimony,  Garfield  County,  in  which  a  sublimation  process  for  the 

Eroduction  of  antimony  oxide  from  the  ore  is  to  be  used.  Metal  is  to 
5  produced  from  the  oxide.  By  the  time  the  works  were  finished 
prices  had  declined  so  much  that  nothing  more  was  done.  The  depos- 
its were  visited  by  G.  B.  Richardson,  of  the  United  States  Geological 
Survey,  who  described  them  in  Bulletin  340. 

Some  antimony  ore  was  shipped  from  Antimony  to  the  Chapman 
smelter  at  Oakland  by  leasers  upon  the  property  of  the  Utah  Anti- 
mony Company. 
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Washington. — ^The  Lucky  Ejiock  Mining  Company  operated  its 
mines  in  the  Galena  district,  at  Loomis,  Okanogan  County,  and  pro- 
duced both  ore  rich  enough  for  shipment  and  also  other  ore  which 
reauires  concentrating.   ]m)6t  of  the  production  was  left  on  the  dump. 

As  usual,  the  larger  portion  of  the  antimony  produced  in  the 
United  States  was  that  contained  in  antimonial  lead  and  sold  by  the 
smelters  in  that  form.  As  this  alloy  is  extensively  used  in  type 
metal,  babbitt  metal,  coffin  trimmings,  and  similar  wares  there  is  no 
need  of  separating  the  two  metals. 

PRODUCTION. 

The  production  of  antimony  in  the  United  States  since  1901  has 
been  as  follows: 

Production  of  antimony  in  the  United  States,  1901-1907,  in  short  tons. 


Year. 

Contained  in  antimo- 
nial lead. 

Produced  from  foreign 
and  domestic  ores. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

2,235 
2,90i 
2,668 
2,671 
2,747 
1,362 
1,671 

1467,160 
606,340 
446,092 
443,698 
688.854 
0644,800 
e544,746 

414 
a657 
a  670 
6486 

493 
d404 
CI851 

184,870 
129,166 
108.341 
c  61, 926 
117,433 
68,149 
77,800 

2,649 
3,661 
3,128 
3,067 
3,240 
1,766 
2,022 

$642,020 
634  606 

1902 

1908 

548,433 
606,524 
706,787 
602,949 
622.046 

1904 

1906 

1906 

1907 

•  Bzclusiye  of  foreign  ores  imported  and  reexported. 

•  Estimated  from  the  average  content  of  the  ore. 
«  Estimated  from  the  prices  current  for  the  year. 

'Figured  as  60  per  cent  of  domestic^ ores  only;  direct  figures  from  the  smelters  could 
not  be  obtained. 

•  Estimated,  osing  16.8  cents  as  the  average  price  for  the  year. 

IMPORTS. 

The  imports  of  antimony  in  the  form  of  metal,  regulus,  ore,  and 
salts  exceeded  in  value  even  those  of  1906,  up  to  that  time  the 
greatest  recorded.  The  importations  rose  in  value  from  $1,616,381 
m  1906  to  $1,686,802  in  1907. 

Antimony,  antimony  ore,  and  salts  of  antimony  imported  and  entered  for  con- 
sumption in  the  United  States,  1901-1907,  in  pounds. 


Year. 

Metal  and  regulus. 

Crude  antimony  and 
ore. 

Salts  of  antimony. 

Total 
value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

8,674,923 
5,888,789 
4,604,809 
4.268,046 
4,941,247 
10,806,784 
9,600,901 

1266,346 
883,601 
260.144 
248,726 
481,228 
1.891,289 
1,407,861 

1.781,956 
8,129,069 
2,714,617 
2.488,618 
1,970,788 
1,972,668 
2,771,887 

$24,256 
62,968 
54,816 
60,414 
58,026 
125,841 
180,903 

916,468 
981,026 
1,010,228 
764,070 
682,192 

$66,469 
70,668 
80,180 
99,251 
98,088 

$279  602 

1902 

396,669 
880  929 

1908 

1904 

869,808 
564,884 

1906 

1906 

1.616  279 

1907 

1,686,802 

•  The  imports  of  antimony  salts  and  their  yalues  for  these  years  are  not  obtainable. 

The  consumption  of  antimony  and  antimony  salts  in  1907,  as 
shown  by  the  addition  of  the  values  of  production  and  of  imports, 
amounted  to  $2,308,848. 
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PRICES. 

The  year  1907  be^an  with  antimony  at  the  abnormally  high  prices 
which  obtained  during  the  larger  part  of  1906.  In  January,  1907, 
large  lots  sold  at  26  cents  per  pound,  and  the  average  price  tor  the 
month  was  close  to  that  figure.  However,  the  price  gradually 
dropped  until  May.  During  June  it  dropped  much  more  rapidly, 
and  the  rapid  decline  kept  on  during  July,  so  that  in  August  the 
average  price  was  only  about  11  cents  per  pound.  Prices  continued 
to  fall,  so  that  the  average  price  for  December  was  about  9.5  cents. 

The  average  price  for  the  year,  taking  the  quotations  furnished 
upon  the  market  day  nearest  to  the  1st  and  15th  of  each  month  by 
the  American  Metal  Market,  was  about  16.3  cents  per  pound. 


TUNGSTEN,  NICKEL,  COBAIT,  TITANIUM,  ETC. 


By  Frank  L.  Hess. 


TUNGSTEN. 


The  principal  tungsten  minerals  are  wolframite,  a  tungstate  of  iron 
and  manganese,  and  scheelite,  a  tungstate  of  calcium.  Both  minerals, 
like  the  tin  ores,  generally  occur  in  quartz  veins  cutting  rocks  con- 
taining much  silica,  such  as  ^anite  and  rhyolite.  Sometimes  they 
penetrate  formations  lying  adjacent  to  these  igneous  rocks.  Appar- 
ent exceptions  to  this  rule  are  found,  as  for  instance,  in  the  Victorio 
distric^t,  18  miles  west  of  Deming,  N.  Mex.,  where  hubnerite  and  a 
small  amount  of  scheelite  occur  with  pyrite  and  lead  minerals  in  a 
vein  cutting  limestone;  and  at  Nome,  Alaska,  where  scheelite  is 
found  in  the  gold  placers  in  a  region  of  schists,  several  miles  from 
the  nearest  granite  outcrops.  However,  in  general,  search  for  tung- 
sten may  be  expected  to  oe  most  successful  in  districts  of  granitic 
rocks. 

PRODUCTION    OF   TUNGSTEN. 

During  the  first  nine  months  of  1907  the  business  in  tungsten  ores 
and  products  was  brisk,  prices  were  high,  ranging  from  $9  to  $14  per 
imit  for  tungsten  ore  carrying  60  per  cent  or  over  of  tungsten  tri- 
oxide,  and  there  was  a  large  mcrease  in  the  production  bom  in  this 
country  and  abroad.  On  the  1st  of  October  one  of  the  large  dealers 
stopped  buying,  and  others  followed,  though  some  buying  continued 
at  low  prices,  $5  per  unit  being  an  ordinary  offering  during  the 
latter  part  of  the  year. 

The  demand  during  the  first  part  of  the  year  was  much  greater 
than  that  of  1906,  and  was  due  mostly  to  the  use  of  tungsten  m  tool 
steel.  Under  the  stronger  demand,  with  a  consequent  nse  in  prices, 
prospecting  and  mining  were  both  actively  prosecuted,  so  that  the 
output  of  the  United  States  was  increased  from  a  total  of  928  short 
tons  of  concentrates  carrying  60  per  cent  tungsten  trioxide  in  1906  to 
1,640  short  tons  in  1907,  while  the  value  rose  from  $348,867  to 
$890,048.  Colorado,  the  tungsten  mines  of  which  are  all  located 
in  Boulder  County,  again  led  in  production  with  1,146  tons  of  wol- 
framite approachmg  lerberite  in  composition,  valued  at  $573,642.74. 
Califomia  was  the  second  State  in  oraer  of  production,  while  smaller 
amoimts  were  produced  in  Montana,  Washington,  Nevada,  Arizona, 
and  probably  in  New  Mexico.  The  output  from  California  and  most 
of  that  from  Montana  was  in  the  form  or  scheelite,  of  which  a  total  of 
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414  short  tons  was  mined.  No  ore  is  known  to  have  been  produced 
in  South  Dakota,  although  much  prospecting  and  some  development 
work  was  carried  on. 

The  tungsten-mining  industry  of  Boulder  Coimty,  Colo.,  is  largdy 
in  the  hands  of  a  few  companies,  several  of  which  work  their  proper- 
ties by  leasing.  It  has  been  found  that  the  ores  may  often  be  gotten 
out  more  cheaply  in  this  manner  than  by  working  from  a  lai^  central 
plant.  1 1  is  prooable,  however,  that  in  the  long  run  the  leasing  system 
will  not  be  so  good  for  the  property  as  operation  by  the  owners,  for  sys- 
tematic development  can  not  be  accomplished  m  this  way,  and  the 
richer  ore  only  wiU  be  taken  out.  Only  a  few  of  the  companies  have 
concentration  plants,  and  these  compames  either  buy  the  ores  produced 
by  smaller  operators  or  operate  their  plants  as  custom  mills.  The 
losses  in  milling  are  serious,  and  efforts  are  being  made  to  reduce  them. 
The  ores  ordinarily  mined  are  said  to  require  from  20  to  30  tons  to 
produce  1  ton  of  concentrates  carrying  60  per  cent  tungsten  trioxide. 
Richer  ores  than  this  are  mined,  but  they  are  the  exception.  The 
larger  companies  find  it  impossible  as  a  rule  to  produce  tungsten  ore 
profitably  at  $5  or  less  per  unit,  so  that  the  product  for  1908  will 
undoubtedly  be  less  than  for  1907. 

The  largest  individual  American  producer  of  timgsten  ores,  and 
probably  the  largest  in  the  world,  during  1907,  was  the  Cardinal 
Company,  at  Boulder,  Colo.  Other  companies  producing  at  Boulder 
are  the  Colorado  Tun^ten  Corporation,  the  Wolf  Tongue  Mining 
Company,  the  Lincoln  Mining,  Milling  and  Improvement  Company, 
the  Lehigh  Tungsten  Mining  and  Milhng  Company,  and  the  Crescent 
Wolfram  Estates.  At  Primes  the  Stein-Boencke  Mining  Company, 
connected  with  the  Primes  Chemical  Company,  Primos,  Pa.,  are 
large  producers.  At  Nederland,  Philip  Bauer  &  Co.,  the  Tungsten 
Mining,  Milling  and  Exploration  Company,  the  Crucible  Steel  ilin- 
ing  Company,  James  A.  Francis,  Voightlander  &  Flood,  and  the 
Tungsten  Mines  Company;  at  Mamolia,  the  Redemption  Mines 
Company,  and  at  Sugar  Loaf,  F.  J.  Burdett,  are  operating  tungsten 
mines.  Some  of  the  mines  are  worked  down  to  a  depth  of  ^out 
400  feet. 

In  California  by  far  the  largest  production  was  made  by  the  Atolia 
Mining  Company,  at  Atolia,  San  Bernardino  County,  5  miles  south  of 
Randsburg.  Other  operators  in  the  vicinity  are  Charles  Wetherbee 
&  Company,  William  Greenwood,  C.  G.  lllingworth,  and  W.  A. 
Wickard.  Were  water  more  plentiful  the  Sidney  mine  of  the  Stringer 
district  near  Randsburg  would  also  probably  become  a  producer. 
Schoelite  occurs  with  gold  at  this  mine.  Some  production  was  also 
made  by  the  Tehachapi  Mining  Company  at  Pans,  Kern  County,  on 
whose  property  there  is  a  shaft  275  feet  deep;  a  tunnel  is  to  intersect 
the  vein  at  a  depth  of  500  feet.  Wolframite  has  been  found  in  the 
Ivanpah  and  New  York  Mountains,  San  Bernardino  County;  near 
Nipton  close  to  the  Nevada  line,  and  also  near  Raymond,  Madera 
County;  but  there  has  so  far  been  no  production  of  this  mineral  in 
the  State. 

The  United  Golden  Chest  Mining  and  Milling  Company  at  Murray 
and  the  Golden  Winnie  Tungsten  Mining  and  Milling  Company,  at 
Wallace,  Idaho,  are  developing  scheeUte  deposits.  The  former  has 
driven  about  3,000  feet  of  tunnels  in  working  the  gold  deposits  with 
which  the  scheelite  occurs,  and  the  latter  has  a  400-foot  tunnel. 
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In  Wyoming  the  Jackson  Hole  Mining  Company  in  the  Jackson 
Hole  region,  near  Elk,  reports  that  wolframite  occurs  in  the  gravels 
which  tney  are  working  for  gold. 

In  Montana,  hiibnente  was  produced  at  the  Birdie  mine,  4  miles 
east  of  Butte.  The  Birdie  has  been  worked  for  a  silver  mine,  and 
the  tungsten  ore  is  said  to  occur  in  a  shoot  at  the  end  of  a  silver- 
bearing  vein.  The  shoot  is  reached  by  a  400-foot  tunnel  at  a  depth 
of  between  250  and  300  feet.  At  Jardme.  Park  County,  near  Yellow- 
stone Park,  the  Kimberly-Montana  Gold  Mining  Company  is  the 
principal  producer  of  scheelite,  though  the  mineral  occurs  on  other 
properties  in  the  vicinity.  The  scheelite  is  of  a  peculiar  glassy 
yellowish  brown  in  a  dark  gray  quartz,  which  is  also  glassy  in  appear- 
ance. The  mine  has  been  operated  as  a  gold  mine,  and  the  output 
of  scheelite  was  incidental.^  It  is  reported  that  as  high  as  80  tons 
have  been  mined  from  one  pocket.  The  ore  is  hand  picked  and  of 
good  quality. 

In  Washmgton  wolframite  was  produced  in  Stevens  County  by 
the  Tungsten  Joining  Companv  in  the  Springdale  district,  and  also  at 
Deer  Trail  from  a  property  which  is  understood  to  be  in  litigation. 

In  Arizona  hiibnerite  was  produced  by  Williams  and  Pittman,  80 
miles  south  of  Kingman  and  12  miles  east  of  Big  Sandy  River  in  the 
Aquerra  Range,  near  Owens;  and  by  T.  demons,  George  S.  Mulkey, 
and  P.  M.  ^bering  at  Dragoon.  At  the  former  place  veins  are 
worked;  at  the  latter  the  ore  was  obtained  from  placers. 

The  production  of  tungsten  ores  in  the  United  States  since  1900 
has  been  as  follows: 

ProchtcUon  of  concentrated  tungsten  ores  in  the  United  States^  1900-1907 ^  in  short  tons. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1900                                     * 

46 
179 
184 
292 

$11,040 
27,720 
34,040 
43,639 

1904 

740 

803 

928 

1,640 

$184,000 

1901 

1906 

268,676 

1902.   .   . 

1906 

348,867 

1908 

1907 

890,048 

Ores  were  bought  bj  United  States  dealers  and  manufacturers 
from  a  number  of  foreign  countries  during  the  year,  but  the  figures 
representing  the  importations  are  not  available  to  this  Bureau,  as 
they  were  not  segregated  by  the  customs  service.  Twenty-nine  tons 
of  lerrotungsten,  v^ued  at  $34,417,  were  imported.  There  were  no 
exports. 

WORLD'S  PRODUCTION  OF  TUNGSTEN. 

During  1907  the  production  of  tungsten  increased  largely  in  a  num- 
ber of  countries,  and  of  these  the  United  States  showed  the  most 
notable  rise  in  its  output.  The  production  of  Australia  (including 
Tasmania),  amoimting  to  1,643  tons,  was  the  only  one  which  ex- 
ceeded or  rivaled  that  of  this  country.  The  output  of  South  Africa, 
New  South  Wales,  and  the  Northern  Territory  of  Australia,  showed 
especifdly  notable  increases.  Spain,  New  Zealand,  Austria,  and  Ger- 
many, whose  combined  production  during  1906  was  463  short  tons, 
have  not  made  public  their  figures  of  production  for  1907,  and  it  seems 
probable  that  there  will  be,  in  each  case,  an  increase.  The  latest 
Bolivian  %ures  obtainable,  75  tons,  are  those  for  1905.    It  is  said 
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that  about  507  short  tons  of  wolframite  were  shipped  under  the  name 
of  iron  ore  from  Argentina  during  1907,  and  although  no  official  con- 
firmation can  be  obtained,  the  figures  are  considered  reliable.  This 
shipment  being  accepted,  the  world's  total  production  in  1907  was 
proDably  about  5,800  short  tons. 

The  world's  output  of  tungsten  ores,  reduced  as  far  as  possible  to  a 
basis  of  60  per  cent  tungsten  trioxide  for  1905,  1906,  and  1907,  is 
tabulated  below.  Figures  in  italics  are  the  same  as  those  for  the 
last  year  the  output  or  which  is  known,  and  are  used  where  the  actual 
production  can  not  be  obtained. 

The  worlds s  prodvction  of  tungsten  ore  during  1907 j  by  countries^  estimated  in  short  tons  of 
concentrates  containing  60  per  cent  of  tungsten  trioxide. 


Country. 

1905. 

1906. 

1907.     ! 

1 

Country. 

1905. 

1906. 

1907. 

United  States 

803 
193 
28 
320 
413 
36 
42 
65 

928 

304 

620 

e629 

(1222 

28 

/57 

63 

1,640  1 
361  1 

702 
£2S 
28 
67 
63 
10 
891 
1  1 

1 

BlUltonj 

41 

NorthemTerritory(Aus- 
tralla) 

71 

1,582 

251 

36 

64 

ft  114 

806 

270 

22 

m 

9 

75 

9326 

Fiance -. 

443 

Portugal 

703 

Spain 

New  South  Wales » 

Tasmania  » 

451 

Italy* 

46 

Oerman  Empire 

Itl 

Austrian 

South  Africa  p 

211 

RlATTl  A , . 

Bolivia 

75 

75 

Federated  Malay  States  i 

151 

Argi^ntipA.9 

Wl 

Total 

3,979 

4,204 

5,  Til 

a  Mines  and  quarries,  general  report  and  statistics  for  1906,  Home  Office,  Liondon,  1906,  pt.  4.  p.  124, 
and  pt.  1, 1908,  p.  10.    Percentage  of  tungstic  trioxide  contained  is  unknown. 

6  Statistique  de  Tindustrie  min^rale  et  des  appareils  k  vapeur  en  France  et  en  Alg^rie  pour  Tann^  1906, 
Paris,  1907,  p.  32.    Percentage  of  WOs  contained  In  ores  unknown. 

c  Letter  of  J.  F.  N.  Delgado,  Director  Roy.  Oeol.  Survey  of  Portugal,  Feb.  27, 1908. 

d  Estadistica  minera  de  Espafia,  1906,  Madrid,  1907,  p.  54.  The  apparent  lesser  output  of  1906  below 
1905  is  due  to  the  reduction  of  the  ores  produced  in  1906  to  a  60  per  cent  basis,  which  was  not  done  for 
the  1905  output.  On  the  basis  of  the  prices  given  these  quantities  have  been  reduced  to  60  per  cent  on 
the  supposition  that  the  production  m  Cordoba,  Coruna,  and  Pontevedra  was  all  of  about  the  same 
content,  25  per  cent;  Orense  and  Salamanca.  40  per  cent,  and  Caoeres,  60  per  cent.  Figures  for  1907  not 
available. 

<  Ri  vista  del  servizio  minerario  nel  1906,  Roma,  1907,  p.  242.  Percentage  of  ores  unknown.  Production 
for  1907  not  obtainable. 

/Figures  for  Saxony  only.  Jahrbuch  fiir  das  Berg-  und  HQttenwesen  im  Kdnigreiche  Sachsen,  vom 
Jahre  1906,  Freiberg,  1907,  pp.  3^40.  Percentage  of  tungstic  trioxide  in  ores  not  given.  Figures  for  1907 
not  obtainable. 

0  Statlstisches  Jahrbuch  des  k.  k.  Ackerbau-Ministerlums  fur  das  Jahr  1906,  Wien,'  1907,  p.  186.  Per- 
centage of  tungsten  trioxide  not  given.  Figures  for  1907  unobtainable.  The  figures  given  show  a 
decrease  of  15  met.  zentners  (less  than  a  ton)  from  the  output  of  1905. 

ALetter  from  John  II .  Heyl,  Act.  Director  Royal  Dept.  of  Mines  and  Geology,  Siam,  dated  Mardi  lU 
1908.    Percentage  of  tungstic  trioxide  unobtainable. 

<  Letter  from  J.  B.  Scrivenor,  Government  Geologist,  Federated  Malay  States,  dated  Feb.  24, 1908. 
The  output  was  from  the  States  of  Perak,  Selangor,  and  Negri  Sembilan.  The  percentage  of  tungstio 
trioxide  IS  unknown. 

i  Min.  Jour.,  London,  vol.  83, 1908,  p.  378.  The  ore  from  BlUiton  was  mixed  with  cassiterite.  The 
tungsten  content  is  unknown. 

*Mln.  Jour.,  London,  vol.  83,  1908,  p.  622.  During  1907, 1,582  long  tons  of  tungsten  ore,  valued  at 
£11,296,  were  exported.  This  amounts  to  $31.02  per  short  ton,  from  which  it  is  conduded  that  the 
ores  could  not,  at  the  outside,  have  carried  over  15  per  cent  tungstic  trioxide,  so  that  the  figures  in  the 
table  are  only  one-fourth  of  the  tonnage  exported. 

1  Queensland  Govt.  Min.  Jour.,  vol.  9,  1908,  p.  124.  pi  these  ores,  225  long  tons  were  scheelite,  615.2 
tons  wolframite,  and  10.5  tons  were  mixed  tungsten  and  bismuth  ores.  The  whole  was  valued  at  £91,305. 
The  tungsten  content  of  the  ores  is  unknown,  but,  from  the  value,  was  evidently  high. 

m  letter  from  E.  F.  Pittman,  Under  Secy.,  Dept.  of  Mines,  New  South  Wales,  dated  March  24, 1908. 
Of  this  total,  219.5  long  tons,  valued  at  £23,781,  were  scheelite,  and  231.6  tons,  valued  at  £26.235,  were 
wolframite.  Although  the  percentage  of  tungstic  trioxide  contained  is  not  stated,  as  in  Queensland, 
the  value  given  shows  that  It  was  probably  high. 

n  Progress  of  the  mineral  industry  for  quarters  ending  June  30  and  December  31, 1907,  Hobart,  1907 
and  1908.    Percentage  of  tungsten  not  given,  but  value  (£4,411)  is  high. 

o  Papers  and  reports  relating  to  minerals  and  mining,  Wellington,  1907,  p.  47.  Figures  for  1907  not 
available.    The  output  was  all  scheelite;  94.35  tons  were  valued  at  £5,520. 

P  Second  annual  statement  of  the  trade  and  shipping  of  the  oolonies  and  territories  forming  the  Sooth 
African  Customs  U  nion,  1907,  Cape  Town,  1908,  Ann.  No.  35,  Con.  41.  The  total  value  is  given  as  £4,745, 
or  only  about  127.33  per  ton,  so  that,  as  in  the  case  of  Northern  Territory,  the  figures  have  been  divided 
by  four  to  reduce  to  a  60  per  cent  basis.  The  report  does  not  state  whether  the  short  or  Xovat  ton  is 
used,  but  it  Is  taken  th.'^t  the  short  ton  is  meant,  as  this  is  used  by  the  Rhodesian  Chamber  of  Mines, 
and  much  of  the  ore  (23u  tons)  is  from  Rhodesia.  The  figure  for  1906  is  taken  from  the  first  annnal 
report. 

q  Mines  and  quarries,  general  report  and  statistics  for  1906,  Home  Office,  London,  1908,  p.  332.  Per- 
centage of  tungstic  trioxide  contained  is  unknown,  but  it  is  reported  that  the  ores  are  oAnd  picked 
and  of  high  grade. 
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PROBABLE  FUTURE  PRODUCTION  OF  TUNGSTEN. 

Concerning  the  probable  future  output,  generalizations  only  can  be 
made.  Tungsten  deposits  are  usually  '* pockety;"  that  is,  the  ores 
occur  in  lenticular  masses  or  shoots  in  veins.  Those  occurring  at  the 
surface  are  often  quickly  and  easily  mined,  and  it  may  then  require 
all  of  the  profits  made  from  the  first-exposed  ore  body  to  locate 
another  one.  However,  the  veins  carrying  tungsten  minerals  appear 
to  be  of  deep-seated  origin,  and,  generally  speaking,  other  ore  bodies 
will  probably  be  found  m  depth,  though  just  as  in  mining  for  other 
minerals  the  expense  of  search  may  be  out  of  proportion  to  the  size  of 
the  pay  shoots. 

Queensland  is  a  countrjf  in  which  the  deposits  exposed  on  the  sur- 
face have  been  largely  exploited,  and  the  production  has,  in  the  face 
of  rismg  prices,  fallen  greatly  since  1905.  In  England,  Spain,  Por- 
tugal, Austria,  Germany,  Bolivia,  and  the  Dutch  East  Indies,  tungsten 
and  tin  ores  occur  together,  and  the  working  costs  are  thus  lowered. 
Magnetic  separators  are  increasing  the  production  of  tungsten  ores  in 
England  and  are  responsible  for  nearly  the  whole  output  of  that 
country. 

The  occurrence  of  tungsten  is  wide,  but  the  individual  deposits  can 
hardly  be  said  to  be  large.  In  times  of  high  prices  there  are  many 
deposits  which  can  be  worked  that  will  be  idle  at  lower  prices,  and  con- 
siaering  the  great  fall  in  value  of  tungsten  ores  it  seems  probable  that 
the  output  for  1908  will  be  much  less  than  that  of  1907. 

TESTS  FOR  TUNGSTEN  MINERALS. 

Maieridls  required  for  tests. — Owing  to  the  number  of  inquiries 
received  concerning  the  identification  of  tungsten  ores,  it  seems 
advisable  to  give  a  description  of  the  tungsten  minerals  and  of 
simple  tests  for  them  which  have  been  found  reUable  by  the  writer. 

The  tungsten  minerals  of  commercial  importance  are  scheelite  and 
wolframite  (including  hiibnerite).  The  tests  which  are  given  here- 
after for  these  minerals  are  such  as  can  be  made  by  any  prospector 
who  can  obtain  hydrochloric  (muriatic)  acid,  a  test  tuoe,  a  tea- 
cup, or  a  water  glass,  and  a  little  tinfoil,  a  piece  of  zinc,  a  bit 
of  solder,  or  even  a  scrap  from  an  ordinary  tin  can.  A  few  test 
tubes  and  an  alcohol  lamp  are  not  expensive  or  hard  to  carry,  and 
add  much  to  the  convemence  of  testmg.  In  testing  the  minerals, 
should  an  alcohol  lamp  or  similar  heating  device  not  be  available, 
it  is  well  to,  heat  the  cup  or  glass  used  by  placing  it  on  the  back 
of  a  stove  or  filling  with  hot  water  before  usmg,  to  get  prompt  and 
energetic  action  from  the  acid.  A  candle  will  serve  the  purpose,  but 
it  blackens  the  vessel. 

In  testing  for  tui^sten,  imless  the  suspected  mineral  is  present  in 
quantity,  the  material  should  be  concentrated  by  panning  or  careful 
selection.  Owing  to  the  high  specific  gravity  of  the  minerals,  they 
are  easilj  concentrated  by  panning. 

Scheebte, — ScheeUte  is  calcium  tungstate,  a  combination  of  Ume 
and  tungsten  trioxide.  In  appearance  it  varies  from  an  alnaost 
glassy  white  to  a  dull  brown  or  yellow  and  is  occasionally  of  a  sUght 
greenish  tinge.  However,  it  is  always  of  a  stony  appearance,  some 
specimens  resembling  coarse  marble  in  structure.     In  places,    though 
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rarely,  it  shows  its  crystal  form,  which  is  tetragonal.  It  has  a  spe- 
cific gravity  of  6,  or  about  twice  that  of  Umestone  or  quartz,  and 
its  weight  at  once  attracts  attention.  It  is  somewhat  softer  than 
limestone  and  is  easily  scratched  with  a  knife.  The  opig^  other 
minerals  which  are  liable  to  be  confused  with  it  are  barite,  which 
is  softer  and  not  so  heavy,  having  a  specific  gravity  of  ^  to  4.5, 
and  quartz,  which  has  a  comparatively  low  specific  gravity  (2.65) 
and  can  not  be  scratched  with  a  knife.  ScheeUte  has  an  almost 
greasy,  lustrous  appearance  when  broken;  the  appearance  of  barite 
IS  often  duU,  and  quartz  has  a  more  spUntery  or  conchoidal  fracture. 

To  test  scheeUte  place  a  portion  of  the  powdered  mineral  the  size 
of  a  pea  in  a  test  tube  or  a  cup  and  coyer  with  a  teaspoonful  of 
hydrochloric  acid.  Upon  boiling  a  few  minutes  or,  if  not  heated, 
allowing  to  stand  a  considerable  time,  tungsten  trioxide  (WO,),  a 
bright  yellow  powder,  is  formed.  Upon  the  addition  of  metallic  tin 
or  zinc  the  yellow  j)owder  is  reduced  to  a  lower  oxide  which  is  of  a 
characteristic  beautiful  blue  color,  and  later  to  still  lower  oxides  of 
other  colors. 

With  dnc  the  solution  first  turns  blue,  then  wine  colored,  and  later 
brown.  When  the  reduction  takes  place  very  quickly  the  blue  color 
of  the  solution  may  not  be  seen  at  all,  the  first  color  to  appear  being 
a  reddish  lilac,  quickly  turning  to  brown. 

With  tin,  it  turns  successively  blue,  Ulac,  wine  colored,  and  more 
slowly  to  brown.  The  wine  color  may  last  for  hours.  Tinfoil, 
which  is  ordinarily  composed  largely  of  tm  with  varying  amounts  or 
lead,  may  be  used.  In  the  reduction  with  tin  the  solution  nearest 
the  tin  will  often  have  a  lilac  or  wine  color,  while  a  short  distance 
away  the  solution  will  be  a  fine  blue. 

With  either  zinc  or  tin  the  powdered  mineral  itself  will  be  colored 
blue,  even  though  the  solution  may  be  of  a  different  color.  When 
treated  with  acid  several  minutes  should  be  allowed  to  elapse  before 
introducing  zinc  or  tin;  otherwise  the  yellow  oxide  may  not  be 
formed  in  sufficient  amount  to  give  a  good  reaction,  and  neither  the 
blue  nor  the  pink  color  will  be  seen,  but  the  solution  will  be  a  yel- 
lowish brown.  However,  a  blue  sediment  will  form  in  the  bottom 
of  the  vessel.     If  one  part  of  hydrochloric  acid  diluted  with  two 

f)arts  of  water  be  used,  tin  gives  to  the  solution  a  blue  color  which 
asts  a  considerable  time. 

Sulphuric  acid  diluted  with  two  or  three  parts  of  water  to  one  of 
acid  may  be  used  instead  of  hydrocliloric  acid,  and  seems  to  be  the 
more  active  of  the  two  in  changing  scheelite  to  tungsten  trioxide. 
It  is  slower  than  hydrochloric  acid  in  reducing  the  yellow  oxide  to 
the  blue  oxide  upon  the  addition  of  zinc  and  needs  more  heating, 
but  gives  the  same  blue  color,  which  is  more  lasting  and  may  stSl 
show  after  standing  twenty-four  hours. 

With  tin,  sulphuric  acid  acts  still  more  slowly  and  reauires  con- 
siderable heating,  but  gives  the  same  lasting  blue  color.  Nitric  acid 
gives  the  yellow  tungsten  trioxide,  but  \^  not  give  the  further 
reactions. 

Wolframite. — Wolframite  is  an  iron  manganese  tungstate,  com- 
monly dark  brown  to  black  in  color  and  with  submetalhc  luster.  It 
has  a  good  cleavage,  so  that  when  broken  it  will  cleave  into  thin 
plates.  Sometimes,  however,  it  forms  fine-grained  aggregates  in 
which  the  cleavage  is  not  readily  apparent.  In  composition  it 
ranges  from  htibnerite,   practically   a  pure  manganese  tungstate, 
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through  various  mixtures  of  manganese  and  iron  tun^state  toward 
ferbente,  theoretically  a  pure  iron  tungstate.  It  is  douotful  whether 
this  latter  form  really  exists  in  nature,  as  all  known  analyses  show 
more  or  less  manganese.  All  of  the  manganese  tungstates  contain 
some  iron,  but  mey  approach  the  theoretical  composition  more 
closehr  than  does  ferbente.  Hiibnerite  is  rarely,  if  ever,  found  in 
well-formed  crystals,  though  one  or  two  faces  are  often  found.  On 
the  flat  cleavage  faces  it  has  a  characteristic,  subtranslucent,  almost 
resiny  appearance.  The  specific  gravity  is  from  7.2  to  7.5.  It  has 
a  hardness  of  5  to  5.5,  and  when  scratched  it  ^ves  a  light-yellow 
to  seal-brown  streak.  When  the  mineral  contains  more  iron,  ap- 
proaching ferberite  in  composition,  the  color  of  the  mineral  and  its 
strei^  become  black,  and  small,  chisel-shaped  crystal  forms  fre- 
quently appear.  Huonerite  is  the  ordinary  rorm  found  in  Arizona 
and  Nevaaa,  as  at  Dragoon  and  Arivaca,  Ariz.,  and  at  Round  Moun- 
tain, Nev.  The  hiibnerite  found  in  the  Birdie  mine  at  Butte,  Mont., 
is  much  lighter  colored  and  has  in  thin  blades  an  almost  yellow 
color.  The  wolframite  mined  in  Boulder  County,  Colo.,  and  fre- 
quently referred  to  as  ferberite,  which  in  composition  it  closely 
approaches,  is  in  small  grains  in  brecciated  vein  matter.  Many 
specimens  show  crystal  form.  Wolframite  found  in  South  Dakota 
contains  more  manganese  than  that  found  in  Colorado  and  the 
api)earance  varies  greatly.  Some  of  it  is  in  masses  of  fine,  granular 
structure,  with  a  brown  coating  wherever  crushed,  and  has  but  little 
in  common  with  the  appearance  of  wolframite  from  other  portions 
of  the  country.  It  is  in  places  a  mass  of  small,  imperfect  crystals 
and  specularite  is  sometimes  mistaken  for  it. 

In  testing  wolframite  the  mineral  should  be  finely  powdered,  then 
heated  or  Doiled  with  hydrochloric  acid  for  from  ten  to  twenty 
minutes  before  treatment  with  zinc  or  tin.  Otherwise,  owing  to  the 
diflBculty  of  digestion  in  acid,  no  reaction  will  be  seen.  The  same 
phenomena  will  appear  upon  treatment  with  zinc  or  tin  as  in  the 
case  of  scheelite. 

The  mineral  may  be  tested  much  more  certainlv  and  easily  by- 
powdering  a  small  portion,  mixing  intimately,  and  rusrng  with  ordi- 
nary baking  soda  in  an  iron  spoon  or  on  a  piece  of  sheet  iron  inserted 
in  tne  end  of  a  spUt  stick.  If  well  fused,  the  presence  of  manganese 
will  be  shown  by  the  green  color  of  the  mass.  Even  should  the  fire 
not  be  hot  enough  for  entire  fusion,  the  test  will  be  made  much 
easier  by  the  mere  caking  of  the  material.  After  thus  heating  with 
soda  the  mass  is  treated  with  acid  and  reduced  with  zinc  or  tin,  as 
described  under  scheelite,  and  gives  the  same  reactions. 

Sulphuric  acid  acts  more  slowly  and  requires  more  heating  than 
hydrochloric  acid,  but  gives  to  the  solution  the  same  blue  color, 
tnough  it  is  much  more  lasting. 

Nitric  acid  causes  the  formation  of  yellow  tungsten  trioxide,  but 
does  not  give  the  blue  color  or  other  colors  of  the  lower  oxides. 

No  elements  which  interfere  with  the  tests  suggested  are  known  to 
occur  with  tungsten  ores. 

NICKEL  AND  COBALT. 

A  certain  amount  of  nickel,  cobalt,  and  copper  sulphides  occur 
with  the  lead  ores  in  southeastern  Missouri,  and  a  considerable  sav- 
ing of  these  concentrates  was  made  by  the  Hudson  Valley  Lead 
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Company  and  the  North  American  Lead  Company,  of  Frederick- 
town.  The  latter  company  operates  a  smelter  for  reducing  the 
metals.  The  only  other  production  of  these  ores  was  made  by  the 
Standard  ConsoUdated  Mining  Company,  of  Prairie  City,  in  eastern 
central  Grant  County,  Oreg.  However,  like  that  of  tm,  the  total 
output  of  nickel  and  cobalt  in  the  United  States  was  insignificant 
when  compared  with  either  the  world's  output  or  the  amount  used 
in  the  country.  Owing  to  the  fact  that  the  total  output  can  not  be 
given  without  allowing  the  individual  productions  to  be  known,  the 
figures  will  not  be  printed. 

PRODUCTION  IN  FOREIGN  COUNTRIES. 

As  in  former  years,  the  principal  producing  foreign  mines  were  those 
at  Sudbury,  Ontario,  and  in  New  Caledonia,  with  mines  producing 
smaller  amoxmts  in  Norway,  Germany,  Peru,  and  Mexico. 

CANADA. 

The  Ontario  production  in  1907,  though  somewhat  less  than  in 
1906,  was  larger  than  the  combined  production  of  the  other  deposits 
of  the  world.  The  production  of  nickel  in  ore  and  matte  in  Ontario, 
since  1901,  has  been  as  follows: 


Production  of  nickel  in  Ontario ,  1901-1907 ^  in  short  tons,  a 

Year. 

Ore 
smelted. 

Matte 
obtained. 

matte. 

1901 

270,380 
233,338 
209,030 
118,470 
257,421 
340,059 
359,076 

45,134 
24,691 
13,832 
8,924 
17,388 
20,364 
22,041 

4,441 

•■  347 

1902 

1903 

6,253 

1904 --  -- 

5  274 

1905 

9,438 
10,745 
10,095 

1906 

1907 

o  From  figures  published  by  the  Department  of  Mines,  Ottawa.    The  1907  figures  are  from  prelimi- 
nary report  on  the  mineral  production  of  Canada  in  1907,  by  John  McLeish,  Ottawa,  19CHS,  p.  11. 

The  matte  was  practically  all  shipped  to  other  countries  for  refin- 
ing, 1,259  tons  going  to  England  ana  8,429  tons  coming  to  the  United 
States. 

NEW   CALEDONIA. 

The  Caledonian  operators  feel  very  severely  the  competition  of 
the  Canadian  mines,  and  the  nickel  ore  exports  show  a  decrease  for 
1907.  The  cobalt  exports  show  an  increase,  but  this  is  said  to  be 
due  to  the  shipment  oi  ore  mined  in  1906. 

The  ore  exported  from  New  Caledonia  during  the  last  five  years  is 
shown  in  the  following  table: 

Quantitrj  of  nickel  and  cobalt  ore  shipped  from  New  Caledonia,  1903-1907,  in  short  tons.<^ 


Year. 

Nickel  ore. 

Cobalt  ore. 

i 

Year. 

Nickel  ore. 

Cobalt  ore. 

1903... 

80,865 

108, 747 

138, 106 

9,140 
9,881 
8,729 

1906 

144,057 
112,112 

3,070 
4,345 

1904... 

1907 

1905... 

o  Quoted  In  Min.  Jour.  (London) ,  vol.  83, 1908,  p.  529,  from  a  British  consular  report  by  T.  lUnnln^. 
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The  metallic  content  of  the  ores  for  1905  is  said  to  have  been  about 
7i  per  cent,  and  for  1906,  6  per  cent.  For  other  years  it  is  unknown. 
None  of  these  ores  came  to  the  United  States. 

IMPORTS  OF  NICKEL  AND  COBALT  OXIDE. 

The  imports  for  consumption  of  nickel  into  the  United  States  since 
1902,  inclusive,  as  reported  by  the  Bureau  of  Statistics,  have  been 
as  follows: 

Imports  of  nickel  for  conimmption  iTito  the  United  States ,  1902-1907. 


Year. 


1902 
1903 
1904 
1905 
1906 
1907 


Nickel,  nickel  ore  and 
matte,  nickel  oxide,  al- 
loys of  nickel  with  cop- 
per, etc. 


Pounds. 


33,942,710 
36,217,985 
19,739,315 
31,072,206 
34,159,440 
18,598,638 


Value. 


$1,407,521 
1,456,605 
1,118,541 
1,968,840 
1,893,404 
2,*233,867 


Value  of 
manufac- 
tured arti- 
cles of  nickel. 


130,128 
37,284 
2,960 
3,291 
8,963 
9,159 


Total  value. 


$1,437,649 
1,493,889 
^  1,121,491 
1,962,131 
1,902,367 
2,243,026 


The  imports  of  cobalt  ore,  cobalt  oxide,  and  zaffer  since  1901 
have  been  as  follows: 

Cobalt  oxide,  ore,  and  zafftr  imported  into  the  United  States  for  consumption,  1901-1907, 

in  pounds. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1901 

71,960 
79,984 
73,850 
42,354 

$134,208 
151,115 
145,264 
86,925 

1905 

70,048 
41,084 
48,013 

$139,377 

1902 

1906    - 

83, 167 

1903 

1907 

74,849 

1904 

The  imports  for  1906  included  12,850  pounds  of  ore  and  zaffer, 
those  for  1907,  5,219  pounds  valued  at  $1,821. 

EXPORTS  OF  NICKEL. 

The  exports  of  nickel  from  the  United  States  since  1901  have  been 
as  follows:  ' 

Exports  of  nickel,  nickel  oxide  and  matte  from  the  United  States,  1901-1907,  in  pounds. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1901              

5,869,655 
3,228,607 
2,414,499 
7,519,206 

$1,521,291 
924,579 
703,550  , 
2,130,933  ! 

1905 

9,550,918 
10,620,410 
8,772,578 

$2,894,700 

1902 

1906 

3,493,643 

1903 

1907 

2,845,663 

1904 
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TITANIUM. 

The  only  American  OToduction  of  titanium  ore  during  1907  was 
made  by  the  American  Kutile  Company  from  their  rutile  deposits  at 
Roseland,  near  Anington,  Nelson  Coimty,  Va.  Their  output  was 
considerably  increased  over  that  of  1906. 

These  deposits  are  in  great  pegmatitic  dikes,  which  vary  consider- 
ably in  composition  but  generafly  consist  mostly  of  orthoclase  and 
albite  feldspars  and  blue  q^uartz  with  rutile  in  greatly  diflfering  pro- 
portions. At  places  there  is  much  hornblende;  more  rarely  the  rock 
contains  much  apatite.  The  dikes  have  been  crushed  in  places  to  a 
schist,  and  the  rutile,  which  probably  showed  more  or  less  crystal 
form,  has  in  the  least  disturbed  portions  been  mashed  into  wavy  lines 
of  fragments.  At  certain  points  the  rutile  has  segregated  in  con- 
siderable quantity  and  forms  from  5  to  perhaps  35  per  cent  of  the 
mafes.  The  American  Rutile  Company  is  working  areas  containing 
such  segregations. 

On  the  property  of  this  company  a  dike  of  apatite  and  ilmenite, 
3  or  4  inches  thick,  cuts  the  pegmatite.  At  other  places  much  lai^r 
dikes  of  this  compositi9n  occur,  in  some  places  carrving  actinohte. 
This  apatite-ilmenite  rock  has  been  named  nelsonite  by  Dr.  Thomas 
L.  Watson.^  At  another  place  on  the  property  of  the  company 
there  is  an  outcrop  of  a  dike  a  few  feet  wide  composed  of  apatite  and 
rutile.  At  a  place  5  or  6  miles  away,  the  General  Electric  Company 
has  been  prospecting  upon  a  similar  dike  which  ranges  in  widtn  up 
to  5  feet  and  probably  carries  50  per  cent  of  rutile.  The  nelsonite 
and  the  rutile-apatite  dikes  are  apparently  phases  of  the  same  rock. 

During  the  year  a  new  titamum  mineral,  named  benitoite,  was 
discovered  upon  the  headwaters  of  the  San  Benito  River  in  San 
Benito  County,  Cal.^  The  mineral  has  no  importance  as  a  source 
of  titamum,  but  is  an  interesting  new  compound  of  titanium,  barium, 
and  silica.  It  is  blue  in  color,  of  a  different  shade  from  sapphire, 
and  is  somewhat  softer  than  quartz.  It  is  said  to  have  a  greater 
refraction,  and  so  to  be  more  brilUant  than  sapphire  when  cut. 

Much  activity  was  shown  in  experimenting  with  ferrotitanium 
during  the  year,  and  the  American  Titanium  Alloys  Company  at 
Niagara  Falls,  in  cooperation  wdth  various  railroad  companies, 
caused  several  lots  of  rails  to  be  made  in  which  ferrotitanium  was  used. 
These  rails  are  being  tested  by  actual  use,  and  so  far  the  results  are 
said  to  be  encouraging.  The  use  of  titamum  in  gray  iron  seems  to 
give  much  promise,  while  less  effect  is  seen  in  white  iron.  The  favor- 
able action  of  titamum  seems  to  be  entirely  that  of  a  scavenger,  com- 
bining with  and  removing  in  the  slag  the  oxygen  and  nitrogen  con- 
tained in  the  iron  or  steel.  It  is  said  that  this  allows  the  making 
of  steel  rails  \vdth  a  much  higher  carbon  content,  thus  making  a 
harder  rail,  while  retaining  the  toughness  of  the  mild  steel.  How- 
ever, the  experiments  now  under  way  will  go  far  toward  definitely 
establishing  these  points.  The  tendency  is  to  use  ferrotitam'um 
with  a  low  titamum  content,  and  10  per  cent  titanium,  low  in  carbon, 

a  Mineral  Resources  of  Virginia,  Lynchburg,  1907.  pp.  300-301.  During  the  year  Dr.  Watson  also  pub- 
lished an  article  entitled ' '  Occurrence  of  rutile  in  Virginia,"  in  Economic  Geolog^.vol.  2, 1907,  pp.  493-dOi 

f>  Louderback,  G.  D.,  Benitoite,  a  new  California  gem  mineral,  with  chemical  analyses  by  Walter 
C.  Blasdale:   Bull.  Dept.  Geol.  Univ.  California,  vol  5,  1907,  pp.  14<^153. 

Arnold.  Ral])li.  Notes  on  the  occurrence  of  the  recently  aescribed  gem  mioeral,  benitoite:  Scieooe, 
vol.  27,  new  series  1908,  pp.  312-314, 
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seems  to  be  called  for  most  often.  Only  one-teDth  of  1  per  cent  of 
titanium  is  needed  to  treat  steel  or  iron.  The  company  is  also 
engaged  in  experiments  with  cuprotitanium.  The  Primos  Chemical 
Company,  of  Frimos,  Pa.,  is  also  engaged  in  experiments  with  ferro- 
titamum  and  other  titanium  allojs. 

Titanium  carbide  and  ferrotitanium  for  arc  lighting  have  had 
much  attention  during  the  year,  and  this  field  apparently  offers  a 
lar^e  use  for  rutile. 

A  considerable  number  of  patents  have  been  issued  for  the  use  of 
titanium  in  electric  hghtinjg,  going  back  to  1878,  when  Thomas  A. 
Edison  took  out  a  patent  m  England  for  the  use  of  titanium  oxide 
(rutile)  in  arc  Ughts.  Combinations  of  titanium  oxide  and  carbon 
are  used  in  a  number  of  these  patents. 

Little  has  been  made  public  of  progress  in  usin^  titanium  as  a  fila- 
ment in  incandescent  electric  lamps,  but  it  is  known  that  several 
manufacturers  are  working  upon  it. 

Besides  the  production  of  rutile  in  the  United  States,  Norway  pro- 
duced 56.5  tons  of  almost  pure  rutile  and  10  tons  containing  45  to  50 
per  cent  of  rutile.  The  Norwegian  rutile  comes  from  Kragero,  in 
the  southern  part  of  the  country,  on  the  coast  northeast  of  Kris- 
tiansand. 

In  South  Australia,  at  Para  Wira,  6  tons  of  *' matrix,"  «  valued  at 
£38,  and  at  Talunga  1,812  pounds  rutile  washed  from  2,000  tons  of 
travel,  and  valued  at  £45,  were  produced  during  the  year  ending 
June  30,  1907.  The  rutile  from  gravel  was  probably  saved  as  a 
by-product. 

MOIiYBDENUM. 

The  only  production  of  molybdenite  reported  was  a  small  lot  of  hand- 

?icked  ore,  mined  by  the  Crown  Point  Mining  Companv  at  Crown 
'oint,  near  Lake  Chelan,  Washington,  but  it  was  not  sold  during  1907. 

The  small  production  is  not  due  to  lack  of  deposits,  but  to  cfiflScul- 
ties  of  concentration  and  an  inactive  demand. 

No  importation  of  ore  is  reported. 

The  use  of  molybdenum  in  steel  seems  to  have  made  no  headway 
in  this  country  during  the  year,  though  it  is  still  a  matter  of  interest 
in  Europe. 

Several  mining  companies  are  interested  in  working  the  Maine 
deposits  at  Cooper,  Tunk  Pond,  and  near  Machias. 

A  number  of  the  Maine  deposits  were  visited  by  the  writer  during 
the  year,  and  a  report  was  puolished  in  Bulletin  340-D  of  the  United 
States  Geological  Survey.  Notes  upon  widfenite  deposits  at  Alta, 
Utah,  were  given,  and  upon  molybdenite  at  Corona.  Cfal. 

VANADIUM. 

Vanadium-iron  oxide,  from  which  ferrovanadium  was  made,  was 
produced  by  the  Vanadium  Alloys  Company  at  Newmire,  Colo.,  and 
a  smidl  amoxmt  of  sodium  vanadate  was  produced  b v  the  Dolores 
Refining  Company  at  Cedar,  Colo.  Both  companies  took  steps  toward 
a  change  in  processes  during  the  year. 

The  Vanadium  Alloys  Company  used  roscoelite  as  an  ore,  which 
it  obtained  from  the  United  States  Vanadium  Company  of  Telluride, 

a  Probably  rutile  mined  from  an  original  deposit,  in  distiDction  to  that  recovered  from  gravel, 
6494^-M  R  1907,  FT  I iQ 
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at  Newmire.  The  roscoelite  occurs  in  a  rather  fine-grained  sand- 
stone, which  it  colors  a  dull  green. 

The  Dolores  Refining  Company  obtained  its  vanadium  product  as 
a  by-product  in  the  maniifacture  of  uranium  salts  from  camotite 
from  ores  obtained  in  the  vicinity  of  the  mill. 

One  lot  of  vanadium  ore  containing  roscoelite  was  exported  by 
J.  C.  Simmons  from  Newmire  to  England  durinyg  the  year.  J.  W. 
Westcott,  Cedar,  Colo.,  was  also  a  producer  of  sSailar  ore.  All  the 
ore  is  practically  from  surface  excavations. 

Discoveries  of  vanadinite  (lead  vanadate)  were  reported  by  the 
Copper  Ridge  Mining  and  Development  Company  at  Magdalena, 
N.  Mex.,  the  Prassinos  Copper  Mimng  Company,  23  miles  south  of 
Casa  Grande,  Ariz.,  and  from  the  Rothschild  mine,  27  miles  north- 
west of  Dillon,  Mont.,  but  no  output  is  known  to  have  been  made 
at  either  place. 

The  total  Quantity  of  ore  sold  or  used  in  1907  was  1,042  tons, 
which  probably  averaged  little  over  2  per  cent  vanadium,  all  pro- 
duced at  the  places  noted  in  southwestern  Colorado,  and  was  prob- 
ably worth  about  $6,000  at  the  mines.  In  the  performance  of  assess- 
ment work  at  various  localities  some  ore  was  removed,  which  was 
left  on  the  dumps.  - 

The  American  Vanadium  Company,  of  Pittsburg,  carried  on  many 
experiments  with  regard  to  the  apphcation  of  vanadium  to  steel  and 
cast-iron  during  the  year,  and  test  pieces  of  armor  plate  were  made. 
The  deposits  from  which  they  draw  their  suppUes  are  at  Cerro  de 
Pasco,  rem. 

No  imports  of  vanadium  ores  were  segregated  by  the  customs  serv- 
ice, but  ores  containing  patronite  (sulphioe  of  vanadium)  and  other 
rare  vanadium  mineral  were  imported  from  Peru,  and  it  is  supposed 
that  some  vanadinite  (lead  vanadate)  was  imported  from  Spian. 

URANIUM. 

Little  was  done  with  uranium  deposits  in  the  United  States  during 
1907.  Assessment  work  was  performed  on  many  claims  in  Colorado, 
and  a  small  amount  of  uranium  salts  were  turned  out  bv  the  Dolores 
Refining  Company  at  Cedar,  Colo.,  from  camotite  ootained  from 
surface  excavations  in  the  vicinity. 

Oxide  and  salts  of  uranium,  valued  at  $8,619,  were  imported  dur- 
ing the  year. 

TANTALUM. 

The  price  of  tantalum  dropped  very  greatly  in  1906  and  did  not 
recover  during  1907.  The  demand  was  very  hght,  and  prices  were  a 
matter  of  contract. 

The  only  production  reported  was  a  few  himdred  pounds  in  South 
Dakota,  and  another  lot  of  unknown  weight  and  value,  probably 
from  North  Carolina,  wliich  was  shipped  to  France. 


CHROMITE  OR  CHROMIC  IRON  ORE. 


INTRODUCTION. 

Chromite  is  widely  distributed  both  in  the  southeastern  and  the 
western  parts  of  the  United  States,  where  it  is  usually  associated 
with  certain  basic  igneous  rocks,  but  it  occurs  at  few  localities  in 
sufficient  quantitj  to  constitute  an  ore  of  chromium.  In  the  States 
along  the  Atlantic  slope  no  deposits  of  chrome  ore  are  worked  on  a 
commercial  scale,  though  it  is  probable  that  with  the  extension  of 
railroad  transportation  some  of  the  deposits  will  be  exploited.  The 
only  active  chromite  mines  in  the  Umted  States  are  m  California, 
where  there  has  been  a  small  nroduction  for  many  years. 

Chrome  ore  is  used  principally  in  making  ferrochrome  alloys  and  for 
hardening  steel,  usually  in  combination  with  nickel,  in  the  manufac- 
ture of  armor  plates.  It  is  also  used  extensively  in  the  manufacture 
of  chromium  salts  for  pigments.  All  the  product  of  the  California 
mines  for  several  years  has  been  used  in  tne  crude  state  for  linings 
of  copper  furnaces. 

The  principal  American  markets  for  chromite  are  in  the  manufac- 
turing States  alon^  the  Atlantic  slope,  and  these  are  supphed  by 
importation,  the  chief  sources  of  supply  being  Asiatic  Turkey,  and 
in  recent  years  New  Caledonia.  Smaller  quantities  are  produced  in 
Russia,  India,  AustraUa,  Greece,  Canada,  and  Newfoundland. 

PRODUCTION. 

The  total  production  of  chromite  in  the  Untited  States  during  1907 
amounted  to  290  long  tons,  valued  at  $5,640,  all  of  it  coming  from 
Cal^omia.  It  was  used  for  furnace  linings.  When  compared  with 
the  consiunption  of  chrome  ore  in  the  United  States,  the  domestic 
production  oecomes  an  insignificant  factor.  The  demand  is  sup- 
plied from  foreign  sources,  chiefly  Asiatic  Turkey  and  New  Caledoma, 
the  total  imports  in  1907  amounting  to  41,989  long  tons,  valued  at 
$491,925.  The  maximum  production  of  the  United  States  for  any 
one  year  was  in  1894,  when  the  quantity  mined  was  3,680  long  tons, 
valued  at  S53,231.  This  value  was  slightly  exceeded  in  1890  when 
the  production  amounted  to  3,599  long  tons,  valued  at  $53,985.  The 
production  of  chromite  in  the  United  States  in  1885,  1890,  1895,  1900, 
and  from  1903  to  1907,  inclusive,  is  shown  in  the  following  table: 


ProductUm  of  chromite, 

1885-1907, 

in  long  tons. 

Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1886 

2,700 

3,599 

1,740 

140 

150 

$40,000 
53,985 
16,796 
1,400 
2,250 

1904 

12^ 

22 

107 

290 

11,845 

1890 

1905 

375 

1806          

1906 

1,800 

1900 

1907 

5,640 

1903 

723 


724 
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IMPORTS. 


Chromium  is  imported  into  the  United  States  both  as  crude  ore 
and  in  various  manufactured  products.  The  quantities  and  values 
of  the  different  forms  of  chromium,  except  chrome  yellow,  imported 
during  the  years  1901  to  1907,  inclusive,  are  shown  in  the  following 
table.  The  imports  of  chrome  yellow  are  included  in  the  chapter  on 
mineral  paints: 

Chromate  and  bichromate  of  potashj  chromic  acid,  and  chrome  ore  imported  and  entered 
for  consumption  in  the  United  States,  1901-1907. 
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CANADIAN  CHROMITE. 

During  the  last  few  years  the  mining  of  chromite  in  the  Dominion 
Canada  nas  developed  into  an  industry  of  some  Uttle  importance, 
though  the  production  in  1907  was  not  as  large  as  that  of  either  1906 
or  1905.  Tne  quantity  and  value  of  the  chrome  mined  in  the  Domin- 
ion from  1902  to  1907,  as  reported  by  the  Canadian  Geological  Sur- 
vey, have  been  as  follows: 

Production  of  chromite  in  Canada,  1902-1907,  in  short  tons. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1902          

900 
3,383 
fi.074 

113,000 
33,890 

67.146 

1905 

8,575 
8,750 

7.196 

183,301 
02,100 

70  901 

1903 

1906 

1904       .   

1907.      .-- 

By  Frank  L.  Hess. 


PRODUCTION. 

In  1907,  as  in  former  years,  the  output  of  tin  in  the  United  States 
was  insignificant  when  compared  with  the  world's  output,  fonning 
only  about  one-twentieth  of  1  per  cent  of  the  world's  total  production 
for  the  year. 

Eighty-nine  tons  of  concentrates,  valued  at  $33,285  and  containing 
about  62  tons  of  metallic  tin,  were  reported  as  produced.  In  addi- 
tion several  hundred  pounds  of  metallic  tin  were  produced  in  an 
experimental  way  by  the  Gertie  Mining  Company  in  South  Dakota. 
A  considerable  quantity  of  tin  ore,  mostly  low  grade,  which  is  not 
included  in  the  production,  was  reported  as  mined  and  left  on  dumps. 

AlasJca. — ^The  only  tin  produced  in  Alaska  during  1907  was  ob- 
tained from  the  Buck  Creek  placers.  Two  companies,  the  American 
Tin  Mining  Company  and  the  North  American  Consolidated  Com- 
pany, earned  on  operations,  but,  as  is  frequently  the  case  in  this 
region,  the  season  opened  late  and  closed  early,  and  storms  inter- 
fered with  work  during  the  short  summer.  The  tin  ore  of  both  com- 
panies was  of  high  grade,  averaging  nearly  70  per  cent  metallic  tin. 
The  American  Tm  Mining  Company  reports  that  its  stream  tin  car- 
ried $60  per  ton  in  placer  gold,  rrospecting  was  carried  on  along 
Grouse  Creek  below  tne  mouth  of  Buck  Creek,  and  on  veins  on  Potato 
Mountain,  Ears  Mountain,  and  Cape  Mountain. 

Adolph  Knopf,  of  the  United  States  Geological  Survey,  made  a 
reconnaissance  of  the  York  tin  region  during  the  summer  and  dis- 
covered tin  in  a  new  combination  with  boron,  magnesium,  iron,  and 
silica.  Whether  one  or  two  new  minerals  are  represented  in  the 
specimens  obtained  is  imdecided  at  this  writing.  The  matter  is 
important,  as  assayers  have  frequently  reported  tin  from  Ears  Moun- 
tain ores  when  no  cassiterite  was  to  be  found  in  them. 

Washington. — Tin  was  discovered  in  Silver  Hill,  10  or  12  miles 
southeast  of  Spokane,  in  1906,  but  the  matter  was  kept  auiet  until 
in  1907,  when  the  discoverer,  Mr.  Richard  Marsh,  with  Mr.  Charles 
Robbins,  began  active  work.  One  hundred  and  fifty  tons  of  ore, 
estimated  to  carry  6  per  cent  of  tin,  were  taken  out  and  piled  on  the 
dimip  during  the  year. 

Sauih  2?atoto.— Considerable  work  was  done  at  Tinton,  and  a  great 
deal  of  low-grade  ore  is  reported  on  the  dxmips  of  the  Tmton  Mining 
Company  at  Tinton,  but  no  concentrates  were  made.    Mr.  Frank 

725 


726  MINERAL   RESOtTBOES. 

Hebert,  Oreville,  and  the  Bear  Gulch  and  Gold  Hill  Mining  Company 
at  Tinton  produced  some  concentrates  during  the  year,  in  part  rrom 
placers.  The  Gertie  Mining  Company  at  HillCitj^,  as  already  stated, 
produced  a  quantity  of  metallic  tin  in  an  experimental  way.  The 
Western  Chemical  Keduction  Company  produced  concentrates  in  a 
test  of  ores.     Prospecting  was  carried  on  at  a  nimiber  of  other  points. 

Texas. — Further  prospecting  was  carried  on  in  the  Franklin  Moirn- 
tains,  15  miles  nortn  of  El  Paso,  but  no  serious  atteropt  at  eiq)loitar 
tion  has  yet  been  made.  A  company  known  as  the  Florella  Mining 
Company  has  taken  over  Mr.  C.  R.  Morehead's  holdings. 

Norik  Carolina  and  South  Carolina. — ^The  Blue  Ridge  Tin  Corpora- 
tion carried  on  development  work  during  the  year  near  the  village 
of  Kings  Mountain  ana  developed  placers  on  the  old  Le  Doux  prop- 
erty^ near  the  same  place,  which  were  worked  to  only  a  small  extent. 
Mining  was  also  carried  on  at  Lincolnton,  N.  C,  by  the  Piedmont 
Tin  Mining  Company,  and  at  GaflFney,  S.  C,  by  Capt.  S.  S.  Ross. 
An  output  was  made  by  all  three  parties. 

WORIiD'S  PRODUCTION. 

As  nearly  as  can  be  estimated  from  sources  at  this  time  available, 
the  world's  production  of  tin  during  1907  seems  to  have  been  a  little 
less  than  in  1906,  approximately  113,000  short  tons  in  1907,  against 
between  115,000  and  120,000  short  tons  in  1906. 

World's  'production  of  tin  in  1907 ^  in  short  tons. 

Southeastern  Asiatic  area: 

Federated  Malay  States^ 54, 242 

Banka  b 12, 675 

Billiton  & 2,  404 

Singkep  & 437 

Siamc 4,645 

Burmad 108 

China  « 4,500 

Japan  / 30 


Australia: 

Queensland  ff 3, 454 

New  South  Wales  h 1, 883 

Victoria  * 67 

Tasmania  i 2,  918 

Western  Australia  * 1, 091 


79,041 


9,413 


a  MIn.  Jour.,  London,  vol.  83, 1908,  p.  250. 

b  Editorial,  Min.  Jour.,  London,  vol.  83, 1908,  p.  GOl.  The  Banka  ficures  are  lor  the  sales  in  Holland 
from  February,  1907,  to  January.  1908.  The  BiUlton  figures  are  also  for  sale".  Singkep  figures  are  for 
the  period  from  July,  1906,  to  July.  1907. 

c  Letter  from  John  H.  Heyl,  Acting  Director  Royal  Department  Mines  and  Geology,  Siam,  March  11, 

d  "Capital"  quoted  in  Min.  Jour.,  London,  vol.  83, 1908,  p.  378. 

e  China  has  been  esthnated,  and  may  be  too  high. 

/Letter  from  T.  Iki,  Acting  Director  Imperial  Oeological  Survey  of  Japan,  February  26, 1908. 

0  Queensland  Government  Mining  Journal,  vol.  9, 1908,  p.  123. 

*  Letter  from  E.  F.  Pittman,  Under  Secretary  for  Mines,  March  M,  1908. 

i  Letter  from  S.  Cohen,  for  Secretary  of  Mines  and  Forests,  March  19, 1908. 

i  Progress  of  the  Mineral  Industry  of  Tasmania,  quarters  ending  June  30  and  December  31, 1907;  p.  1 
in  each 
^c  Supplement,  Government  Gazette,  Western  Australia,  Perth,  March  3, 1906,  p.  684. 
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TheAxnericas: 

Bolivia  a 18,306 

United  States 62 

Mexico  & 4 

18,372 

Europe: 

Cornwall  c 4,860 

Portugal  <« 16 

Spain,  Austria,  Germany  (estimated) 100 

4,976 

Africa: 

Cape  Colonv  « 140 

Transvaal/. 878 

Other  portions  of  South  Africa  o 432 

1,450 

Total 113,252 

In  spite  of  high  prices  during  the  first  part  of  the  year,  the  output 
did  not  increase  owing  to  a  number  of  reasons,  principal  among 
which  are  the  working  out  of  many  placers  in  the  Federated  Malay 
States,  BilKton,  and  Banka;  droutn  in  the  Australian  tin  fields,  so 
that  water  for  working  was  scarce;  and  lack  of  transportation  facili- 
ties and  of  labor  in  Bolivia.  The  high  export  duty  charged  by  the 
British  Government  upon  all  tin  shipped  n-om  the  Federated  Malay 
States  should  probably  also  be  given  as  a  reason.  This  duty  amounts 
ordinarily  to  10  per  cent,  but  certain  favored  companies  pay  only  8 

►r  cent.  The  value  of  the  metal  is  fixed  by  the  latest  quotations 
■or  Straits  tin  at  Singapore.  The  duty  on  ore  is  33J  per  cent  ad 
valorem,  unless  it  is  to  pe  smelted  in  a  country  under  British  rule, 
in  which  case  the  duty  is  10  per  cent  on  the  contained  tin.  These 
duties  are  levied  whether  the  producing  mine  pays  a  profit  or  not. 
Thus  a  mine  which  might  otherwise  pay  over  1 1  per  cent  profit  can 
not  be  operated  imder  the  present  impost.  On  the  other  hand,  rail- 
roads and  other  roads  built  from  the  proceeds  of  the  tax  allow  mining 
to  be  carried  on  in  otherwise  impossible  places. 

Forces  which  upheld  production,  besides  the  high  prices  of  the 
early  part  of  the  year,  were  the  efforts  of  the  Dutch  to  obtain  more 
cooUes  for  working  in  their  East  Indian  islands,  the  increased  work- 
up of  the  Siamese  mines,  and  the  excellent  work  of  the  New  South 
Wales  dredgers. 

IMPORTS. 

During  1907  the  United  States  imported  for  consumption  41,257 
short  tons  of  pig  tin,  valued,  as  entered,  at  $32,074,263,  an  average 
of  38.871  cents  per  pound.  Taking  the  mean  of  the  average  monthly 
prices  of  tin  as  given  by  Mr.  C.  Mayer  in  the  Annual  Statistical 

a  Min.  Jour.,  London,  vol.  83, 1906,  p.  384. 

b  Letter  from  Sefior  Jose  G.  Agullera,  Director  Instituto  Oeologico  de  Mexico,  February  12, 1908. 

e  Editorial,  Min.  Jour.,  London,  vol.  83, 1908,  p.  601.  v 

d  Letter  from  J.  F.  N.  Delgado,  Director  GeoloKical  Survey  of  Portugal,  February  27, 1908. 

•  Letter  from  the  Surveyor-General  of  Cape  Colony,  March  4, 1906.  Tin  content  of  ores  estimated  at 
70  per  cent  owing  to  the  high  value  given,  about  £104,  per  ton. 

/Letter  from  the  Director  of  the  Geological  Survey  of  Transvaal,  March  2, 1908.  Tin  content  of  ores 
estimated  at  60  per  cent. 

0  Second  annual  statement  of  the  trade  and  shipping  of  the  colonies  and  territories  forming  the  South 
African  Customs  Union,  Cape  Town,  IWJ.  This  ngure  is  obtained  by  subtracting  from  the  total  ex- 
ports from  South  Africa  during  the  year  the  quantities  given  in  the  two  letters  rderred  to  in  the  two 
notes  immediately  preceding.   This  quantity  is  assumed  to  carry  60  per  cent  of  tin. 


z 


.  24,923 

$19,532,557 

940 

763,295 

.  1,265 

879,127 

.  13,465 

10,371,325 

601 

479,465 

90 

49,322 

Y28  MINEBAL  ftB80URCE8. 

Report  of  the  New  York  Metal  Exchange  for  the  year's  average 
price.  38.169  cents  is  obtained^  which  is  as  close  an  agreement  as 
coula  be  expected  between  the  figures. 

The  countries  from  which  tin  was  imported,  with  the  imports  from 
each,  are  as  follows: 

Tin  imported  into  the  United  States  in  calendar  year  1907,  by  countries. 

United  Kingdom short  tons. 

Netherlands do. . . 

Other  Europe do. . . 

Straits  Settlements do. . . 

Otlier  Ama  and  Oceania do. . . 

Other  countries do. . . 

Total.-. do....  41,274      32,075,091 

The  sources  of  the  tin  imported  were  as  follows: 

Sources  of  imports  of  tin  into  the  United  States  in  2907,  hy  countries. 

Malay  Peninsula short  tons. .  35, 668 

Australia do 435 

Banka  and  Billiton do 813 

England do 1,714 

Chma do 246 

Sundry do 2,398 

Total 41,274 

In  this  table,  which  is  largely  adapted  from  the  Annual  Statistical 
Report  of  the  New  York  Metal  Exchange,  referred  to  above,  only  the 
broader  features  of  the  import  trade  are  shown.  Nearly  all  the  tin 
from  Siam,  Western  Australia,  Singkep,  and  part  of  the  New  South 
Wales,  Billiton,  and  Queensland  product  is  either  smelted  at  or  sold 
through  Singapore  and  goes  into  the  trade  as  *' Straits  tin.''  Boliv- 
ian tin  ore  and  tin  are  usually  sent  to  England  and  Germany  for 
smelting  or  refining,  and  the  product  enters  the  American  trade  as 
from  England  or  among  the  ''sundry.''  It  is  known  that  several 
hundred  tons  of  tin  smelted  in  Bolivia  were  imported  into  this  coun- 
try by  way  of  Liverpool.  England  also  smelts  Portugese,  Spanish, 
Arrican,  and  East  Indian  or  Malavan  tin  ores,  so  that  it  is  impossible 
to  say,  from  the  data  .at  hand,  that  the  United  States  receives  any 
Cornish  tin. 

Tin  imported  and  entered  for  consumption  in  the  United  States,  1901  to  1907, 

1901 short  tons..  37,280  $19,024,761 

1902 do....  42,522  21,263,337 

1903 do....  41,567  22,265,336 

1904 do....  41,472  22,356,895 

1905 do....  44,188  26,316,023 

1906 do....  50,477  37,447,315 

1907 do....  41,257  32,074,263 
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PRICES  DURING  1907. 

The  market  opened  in  January  with  tin  at  41.80  cents  per  pound  in 
lots  of  10  tons  or  over,  and  fluctuated  around  40  cents,  generally 
above,  until  the  middle  of  May.  On  the  16th  of  that  month  44f 
cents  was  reached,  after  which  prices  dropped  steadily,  with  only 
slight  recoveries,  until  on  December  17  the  price  was  25.70  cents. 
The  year  closed  with  tin  seUing  at  27  i  cents. 

The  high  prices  of  the  first  half  of  the  year  were  imdoubtedly  a 
legacy  from  the  speculative  prices  of  1906,  when  tin  reached  48.5 
cents  on  May  15.  Tin  lends  itself  pecuUarly  well  to  speculation, 
as  the  supply  is  definitely  known;  the  mines  are  imable  to  respond 
quickly  to  the  call  of  high  prices,  owing  to  the  fact  that  but  few  have 
ore  so  blocked  out  that  they  can  qmckly  increase  their  output  by 
employing  more  miners,  and  their  machinery  is  ordinarily  sufficient 
only  for  a  fixed  output  and  can  not  increase  that  output  on  call;  the 
alluvial  mines  are  almost  as  difficult  to  manage  in  tnese  regards  as 
the  lode  mines,  owing  to  the  heavy  overburden  of  barren  groimd  in 
the  East  Indian  fields;  the  sources  of  tin  are  mostly  many  thousand 
miles  from  the  markets;  the  industries,  chiefly  the  making  of  tin 
plate,  need  their  suppUes  steadily,  and  must  have  them  or  lose  neavily ; 
and  probably  most  important  is  the  fact  that  the  whole  visible  supply 
of  metaUic  tin  is  of  so  small  an  amount  at  any  one  time  that  it  can 
be  much  more  readily  handled  by  strong  financial  agencies  than  com 
or  wheat  crops,  in  which  "comers"  have  been  successfully  manip- 
ulated a  number  of  times. 

RECOVERED  TIN. 

The  recovery  of  tin  from  scrap,  dross^  type-metal,  babbitt  and 
other  friction  metals,  bronze,  etc.,  is  growing,  and  should  grow  even 
faster.  The  amount  of  tin  wasted  in  tin  cans  that  have  been  used 
and  thrown  away  and  the  solder  used  on  them  is  very  great  and  is 
an  extravagance  which  from  a  broad  economic  view  is  deplorable. 
Although  tne  amount  of  tin  ores  to  be  drawn  upon  can  not  be  as 
accurately  measured  as  the  coal  deposits  of  the  world,  their  exhaus- 
tion is  as  certain,  and  unless  some  now  unrecognized  substitute  for 
tin  is  found,  such  as  an  economical  method  for  the  production  of 
aluminum  from  clay  might  give,  such  saving  will  become  compulsory. 

During  the  year  16  companies  recoverea  tin  amounting  to  1,662 
short  tons,  valued  at  $914,404.  Of  this  amount  93  tons  was  recovered 
and  sold  as  tin,  and  1,569  tons  went  into  babbitt,  bronze,  type-metal, 
and  other  alloys. 

A  large  but  unknown  recovery  of  tin  from  secondary  sources  was 
also  made  in  Europe. 


PLATINUM. 


By  David  T.  Day. 


PRICES. 


During  the  year  1907  the  price  of  platinum  declined  in  this  coun- 
try and  abroad,  according  to  the  table  which  follows : 

Prices  of  ingot  platinum  per  troy  ounce  on  the  New  York  market  in  1906  and 

1907,  hy  months, 
10O6. 


January $20.  50 

February 25. 00 

March 25.00 

April 25. 00 

May 25.00 

June 26. 00 


July 1 $26. 00 

August 26. 00 

September 33.00 

October 33. 00 

November 38. 00 

December 38. 00 


iQOr. 


January  1 $38.00 

February  20. 37.00 

March  20 36.00 

April  1 34.00 

April  10 32.00 

May  10— 31.00 

Blay  20 28.00 

May  25 26.00 


July  25 $27.00 

August  1 27. 50 

August  15 28.  00 

September  20. 27.00 

October  20 26.50 

December  1 26.00 

December  15 25.50 

December  31 25.00 


PRODUCTION. 

UNITED  STATES. 

Consistently  with  this  decline  in  price,  the  production  in  the  United 
States,  which  had  risen  with  the  high  prices  of  the  year  before, 
showed  a  decline  from  1,439  ounces  of  fine  platinum,  valued  at 
$45,189,  in  1906,  to  357  ounces,  valued  at  $10,589,  in  1907.  Of  the 
357  ounces  produced  in  the  United  States  in  1907,  300  ounces  came 
from  Butte,  Del  Norte,  Humboldt,  Placer,  Plumas,  Trinity,  and 
Sacramento  counties,  in  California,  and  57  ounces  from  Coos,  Curry, 
and  Josephine  counties,  in  Oregon.  The  domestic  production  since 
1880  is  shown  in  the  following  table: 

Production  of  crude  platinum  in  the  United  States,  1880-1900,  and  of  refined 
metal  from  domestic  ores  in  1901-1901,  in  troy  ounces. 


Year. 

Quantity. 

Value.a 

Year. 

Quantity. 

Value.a 

1880 

100 

100 

200 

200 

160 

250 

50 

448 

500 

500 

600 

100 

80 

75 

$400 

400 

600 

600 

450 

187 

100 

1,838 

2,000 

2,000 

2,500 

500 

550 

517 

1894    

100 
150 
163 
150 
225 
800 
400 

1,408 
94 
110 
200 
318 

1,439 
357 

$600 

1881 

1896 

900 

1882 

1896 

944 

1883 

1897 

900 

1884 

1898 

3,875 
1,800 
2.500 

27,526 
1,874 
2,080 
4,160 
5,820 

46, 189 

1885 

1899 . 

1886 

1900 

1887 

1901           

1888 

1902 

1889 

1903                   

1890 

1904 

1891 

1905 

1892 

1906 

1893 

1907 

10,589 

"The  chief  variations  in  price  up  to  1901  have  been  due  to  the  quality  of  the  crude 
grains.     Since  1901,  however,  the  average  price  for  the  refined  metal  has  been  given. 
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The  decline  in  price  in  the  United  States  increased  the  feeling  of 
insecurity  on  the  part  of  the  platinum  miners  as  to  the  value  they 
would  secure  from  their  material,  and  rendered  the  search  for  plati- 
num less  active. 

RUSSIA. 

In  Russia  the  contracts  for  practically  the  entire  supply  have 
been  made  for  a  number  of  years  ahead,  hence  the  fluctuations  in 
price  are  of  no  significance  in  regard  to  the  total  annual  output 
Since  1894,  inclusive,  the  production  in  Russia  has  been  as  follows : 

Production  of  platinum  in  the  Ural  Mountains  in  the  last  few  years,  in  troy 

ounces. 


1894 203,250 

1896 200,000 

1898 203,100 

1900 212,500 

1903 226,000 


1904 190,120 

1905  200,450 

1906  210,818 

1907  142,570 


Reports  are  frequent  that  an  increasing  proportion  of  the  platinum 
in  Russia  is  being  mined  bv  American  interests,  in  accordance  with 
the  contracts  as  to  price  referred  to  above. 

SOUTH  AMERICA. 

Continued  interest  is  shown  in  the  project  of  developing  the  plati- 
num localities  in  the  department  of  Cauca^  Colombia,  but  develop- 
ment work  has  not  proceeded  to  the  pomt  of  any  considerable 
product. 

IMPOllTS. 

The  imports  are  shown  in  the  following  table : 

Platinum  metals  imported  and  entered  for  consumption  in  the  United  States, 

J902-1907. 


Year. 

I'latinnm  ore  or  crude 
platinum,    including 
unmanufactured 
products,  ingots,  bars, 
sheets,  and  wire. 

Manufac- 
tured prod- 
ucts includ- 
ing vases, 
retorts,  etc. 

Total. 

Quantity. 

Value. 

Value. 

Value. 

Pounds. 

I'JO'i 7, 345 

1903 7,734 

1904 

«1, 950, 362 
1,920,044 

$37,618 
135,889 

$1,987,960 
2.0S6,93S 
1,879,155 

1905 7.826           1,985.107 

1906 11,494          3,601,120 

1907 6,191           2,508,991 

i8S.i66 
187,639 
175,651 

2.173,263 
8,788,759 
2,684,642 
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